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How an Old Gray Iron Foundry Was Modernized 


With Changed Conditions and Growth of Business a Rearrangement of the Stude- 
baker Foundry Became Necessary—Details of What Has Been Accomplished 
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LTHOUGH a large number of foundry South Bend, Ind., now known as the 
superintendents are annually confront- Studebaker Corporation, is one of the 
ed with the problem of building new historic industrial concerns of the 





















shops to handle certain classes of country. Originally specializing in 
work economically, a far greater num- the manufacture of high grade buggies 
ber are frequently obliged to re-equip and wagons, for a long time the 
and alter the layout of old plants to company needed little in the way of a 
meet new and changed conditions. It gray iron foundry and a small depart- 
isataskthat usually callsfor theexer- ment in its extensive carriage factory 
cise of the greatest skill and in- at South Bend sufficed for many 
genuity. years. About a decade ago, however, 

The problem has many aspects and business grew to the point where a 
cannot be adequately treated in a lim-  Jarger factory was necessary and an 
ited space, but a specific example may old malleable plant situated half a 
serve to outline some of its main mile west of the main Studebaker 
features. works was acquired. This shop was 

The Studebaker Bros. Mfg. Co. fitted up with a single cupola and 





FIG. 1—PORTABLE TROUGH TO CATCH FIG. 2—POWER-DRAFT, ROLL-OVER MACHINE FOR MAKING CRANK CASES 
CUPOLA DRIPPINGS 
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FIG. 3 


_the necessary auxiliary appliances for 
turning out from 30 to 40 tons of 
light gray iron castings daily. Wagon 
skeins were one of the principal prod- 
ucts. 

Within the past few years, the nat- 
ural development of the Studebaker 
Corporation’s business has led it ex- 


-TESTING, 


ASSEMBLING AND DRYING 


tensively into the automobile field, 
and today the company is one of the 
largest manufacturers of medium- 
priced cars in the United States. The 
automobile works has not only great- 
ly increased the demands on _ the 
foundry, but has made it necessary 


for the shop to be conducted on the 

















FIG. 


4—A FLOOR OF 


PISTON MOLDS 


CYLINDER CORES 


most modern manufacturing basis, in 
order to successfully meet the severe 
competition existing in the automo- 
bile field. It was not considered ad- 
visable to build a new shop at this 
time exclusively for automobile work 
and, therefore, the task of rehabilitat- 
ing and doubling the capacity of the 
old plant fell to Chas. C. Lee, super- 
intendent of the Studebaker foundry. 


The Old Foundry 


The plant consists of three parallel 
brick buildings of the usual low mal- 
leable foundry type; two of the build- 
ings are approximately 200 x 80 feet 
and the third, 170 x 80 feet. Fortu- 
nately, the original designer provided 
plenty of windows and a liberal moni- 
tor so that the natural illumination 
is good. Before the recent improve- 
ments, only the west and middle of 
the three buildings were used for 
molding, the east building being de- 
voted largely to storage purposes. 
The cupola was located at about the 
middle of the west side of the west 
building. The total floor space de- 
voted to molding was approximately 
30,000 square feet. The core room 
was originally partitioned off one end 
of the molding floor. To increase 
the production, it became necessary 
to use all three of the buildings for 
molding and to add another cupola, 
together with core and mold drying 
ovens for cylinder work. The south 
end of the middle building was set 
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FIG, 


aside for the new cupola room, this 
being the most central location. A 
new Whiting cupola, 72 inches in 
diameter inside of lining, was installed 
and placed in operation together with 
an electric charging floor’ elevator, 
after which the old cupola was moved 
to its new location. 
change 
shutting 


In this way the 
accomplished without 
the plant. The old 
cupola is also 72 inches in diameter 
inside of lining and was furnished by 
the Whiting Foundry Equipment Co., 
Harvey, Ill. The melting capacity of 
each cupola is approximately 15 tons 
per hour. The charging floor con- 
sists of cast iron plates carried on a 
steel frame and is provided 
tracks for the accommodation of the 
charging buggies. The pig iron, coke 
and other materials are stored in the 
yard just back of the cupola. 

The iron is carried to the various 
floors in truck ladles running on a 
24-inch gage track. From the truck 
ladles it is transferred to hand ladles 
and poured by the molders. 


was 
down 


with 


The New Core Room 


The removal of the cupolas made 
it possible to convert the old cupola 
room into a two-story core room, thus 
providing the extensive facilities nec- 
essary for making cylinder cores. 
Four car type and four drawer type, 
coke-fired core ovens have been in- 
stalled, together with three 10 x 20- 
foot mold drying ovens. The clean- 


5—A FLOOR OF 


ing room has been located in a leanto 
adjacent to the east building room. 
It is equipped with eleven Sly tum- 
blers, a Pangborn, self-contained sand 
blast barrel and a sand blast room. 
The rearrangement has increased the 


molding floor area to about 45,000 


SKEINS MOLDED BY HAND 


square feet and the total floor 
to 48,600 square feet. The shop 
has an ultimate capacity of 100 tons 
daily. This is equivalent to 450 
square feet of molding floor space per 
ton of daily output, showing the space 
has been used economically. 


area 
now 








FIG, 6—SKEIN MACHINE, SHOWING COPE AND DRAG DRAWN AWAY FROM THE 
PATTERN 








FIG. 7—MAKING CYLINDER CORES 


Although the improvements briefly 
outlined were necessary in order to in- 
crease 


the capacity of the far 


important 


shop, 


more changes have been 
made in the shop practice, including 
the introduction of molding machines 
of both standard and special types, to- 
gether with mechanical sand-handling 


equipment and coremaking machinery 
Molding Wagon Skeins 


As suggested heretofore, the manu- 


facture of has .consti- 
tuted one of the main activities of the 
Skeins are irregular hollow 


truncated cones varying from 6 to 18 


wagon skeins 


shop. 


inches in length, and from 1% to 3 
inches on their large diameter. On 
account of their comparatively thin 


sections and peculiar shape they had 
for the 
readjust- 


been molded many on 
The 
in shop practice made it neces- 
to increase the 
square foot of floor space and 
up 


job. 


years 


floor by hand. recent 
ment 
sary product from 
each 
made it advisable to fit 
for the 
The problem was difficult because the 


patterns are deep, requiring 2 


therefore 
machines wagon. skein 
machine 

After 
some consideration a special machine, 


with an unusually long draw. 


illustrated in Figs. 6 and.8, was de- 


signed for this work. Its operation 
has been very successful, increasing 
the production compared with hand 


molding about 100 per cent. 

The machine consists of a cast iron 
gallows frame about 6 feet high and 
40 inches Two heads, 
utilized for drawing the patterns, slide 


wide. cross 
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ON A ROLL-OVER DRAW MACHINE 


in the frame; each has a 
ment of 
total 


pattern is 


one move- 
the 
The 
car 
which rolls back and forth on a hori- 


about 15 inches so that 
over 30 inches. 


clamped to a 


draw is 


small 


zontal track set about 30 inches off 
the floor between the gallows frame. 
At the right of the machine is a 


swinging table fitted with a box car- 
the 
the 


rying a sand and at 


left is 


supply of 


another table on which 
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finished molds are placed. Seven of 
these machines have been installed. 

Four skeins are molded in each of 
the flasks, the inside dimensions of which 
are 14% x 16% inches. Wooden 
flasks are used, the drag being 6 
inches and the*tope 12% inches deep 
for skeins approximately 10 inches 
long. A green’ sand cheek mold car- 
ried on an iron plate is inserted under 
the cope. In other words, a three- 
part job is executed in a two-part 
flask. The cheeks are molded 
small stripping plate machines, one 
of which is shown at the left in Fig. 
8. One cheek machine serves two 
molding machines. For each set of 
two molding machines, three men are 
employed, two making molds and one 
making cheeks and assisting in clos- 
ing and laying finished 
flasks. 


on 


down the 


How the Molds Are Made 


For making the molds illustrated 
in Figs. 6 and 8, eleven operations 
are required. The workman first fits 
the drag to the pattern table, fills it 
with sand from the swinging 
fastened to the machine at the right 
and rams the mold. The sand box is 
kept full by the helper. The molder 
next clamps the bottom board to the 
drag and the mold over. The 
pattern plate swings on trunnions and 
is made with the drag pattern on one 
and the cope pattern the 
The cope pattern is now up- 
and the drag is suspended 
the pattern plate in 


box 


rolls 


side on 
other. 
permost 


underneath its 





- 


8—SKEIN 


FIG; MOLDING 


MACHINE 


READY TO DRAW PATTERN 
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correct position. The cope is next 
set in place, filled with sand and 
rammed; this stage of the operations 
is illustrated in Fig. 8. The mold is 
now rolled back between the gallows 
frame so that the fingers of the cross- 
heads which draw the pattern may be 
engaged with the flask. The molder 
draws both the cope and drag away 
from the pattern simultaneously by 
rotating the large segmental hand- 
wheel at the left. This hand-wheel is 
connected to both crossheads by ad- 
justable links and reach rods which 
permit the length of the draw to be 
altered at will. 
terbalanced 
back after 
the pattern 
appears as 


The machine is coun- 
so the flasks do not fall 
being drawn away from 
plate. The machine now 
shown in Fig. 6, and the 
pattern is rolled back against the wall 
out of the way so that the cope and 
drag may be again brought together, 
closing the mold. Before this is done, 
however, the cheek piece, C, Fig. 8, is 
set in its proper position on the drag. 
The mold being closed, it is set on 
the swinging table, 7, and _ rotated 
around to left out of the 
where it is removed by 
Each machine turns out 
flasks per day. 


the way, 
the helper. 


about 70 


Handling Work on the Floor 


Fig. 5 shows how the same job is 
handled by the floor. In 
this case 12 x 14-inch 
wooden The drag and 
first are each 3 inches deep, 
the cheek 9 inches and the 
cope 2% inches in depth. The pat- 
tern is so mounted on the plate that 
the drag cheek is rammed first, fol- 
lowed by the drag proper. The two 
are then rolled over and the second 
cheek and cope rammed in turn. 

Fig. 5 shows the pattern standing 
on the first cheek and drag; the sec- 
ond cheek is shown immediately be- 
hind the pattern and the cope is in 
the foreground at the left. The metal 
reaches the molds through a runner 
which extends down the center of the 
flask and ends in a four-way gate in 
the drag. A number of the completed 
molds are shown at the right in Fig. 
5. The production by this method is 
about 30 flasks per day, somewhat 
less than one-half that turned out 
by machines. The _ losses also 
materially larger 


hand on 
a four-part, 
flask is 
cheek 


used. 


second 


are 
when molding by 
The floor work is handled by 
experienced molders, but compara- 
tively unskilled labor produces satis- 
factory results on the machines. The 
finished skeins are trimmed on the 
double emery grinders shown in Fig. 
9 and removed in _ three-wheel 
gies to the shipping department. 


hand. 


bug- 
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The plant is now equipped to turn 
out 60 six-barrel and 100 four-barrel 
cylinder sets per day. The 3 x 4-inch 
six-cylinder sets are molded in three- 
part cast iron flasks, 12 inches wide 
and 34 inches long; drags are 
614 inches, the cheeks 5 inches and 
the copes 4 inches in depth. The 
drags and cheeks are molded on Prid- 
more rock-over 


the 


and 
the copes benches by 
hand. This portion of the work em- 
bodies no_ special The 
molds dried in coke-fired 


machines 
made on 


drop 
are 


features. 
are large 
ovens. 

The sections in 
the usual manner and are molded on 
14 x 12 x 4inch 


over 


cores are made in 


International turn- 
which 
machines 


five of 
The 


machines, 
installed. 


draw 


have been 





o 
fiasks are removed to the gas-fired 
warming benches, B, where the paste 
is dried. The molds are covered with 
sheet iron pans and are dried. for 
about 15 minutes. After leaving the 
warming benches, the molds are 


transferred to the floor and are closed 
for pouring. This method of proced- 


ure is different from that employed 
in many cylinder foundries, but it has 
proved successful. One of its chief 


advantages is that the molding, core 
setting and drying are 
confined within a small space and the 
flasks need be 
distances. To 
molding 


operations 


only short 


the 


handled 
make cylinder 
department completely  self- 
contained, it is provided with a Bly- 
stone sand mixer and power riddling 
machines. 


FIG. 9—A CORNER OF THE SKEIN GRINDING DEPARTMENT 
are mounted conveniently on small The Studebaker motors are fitted 
horses in front of the core makers’ with cast iron crank cases made on 
benches, as shown in Fig. 7. After an International 30 x 8 x 10-inch 
drying, the cores are carefully as- power turn-over, power-draft ma- 
sembled and tested with gages in a_ chine, Fig. 2. The drags are molded 
master mold, M, Fig. 3. This mold on the machines and the copes, which 
has been carefully made, dried and are barred, on a bench. The flask 
shellaced. Unless the cores fit with is 32 inches long and 24 inches wide 
the proper clearance according to at the large end and 18 inches at the 
gage, they are thrown out. Indis- small end. The casting weighs 67 
criminate filing of cores is not per- pounds, and on account of its thin 
mitted. The core mixture consists sections is poured through two run- 
largely of Michigan City lake sand ners. Five men are employed on this 
and a good core oil. They are, job; two operate the machine, one 
therefore, accurate in size and free sets cores, one rams up the copes and 
venting. the fifth acts as a general helper. 


The inspected cores are turned over 
to the paster and assembler, shown in 


the right foreground in Fig. 3. He 
assembles and pastes the cores in 
the oven-dried mold, after which the 


About 70 flasks per day are produced. 

A rather unusual mold- 
ing pistons, using dry sand cores in 
machine-molded flasks, has been 
Small International turn- 


method of 


adopted. 








6 


over draw machines 


3 x 4-inch 


Four 
pistons are molded in 
one 14 x 14-inch cast iron  two- 
part flask. The drag is 8 inches and 
the cope 4 inches in depth. 
chine is only used 
the cope 
bench, as shown at the left in 


are used. 


The ma- 
the 
made on a 
Fig. 4 
The cope contains only a skim gate 


for molding 


drags, being 


and none of the mold. A single 
runner leads from the gate to the 
middle of the drag where branch 
channels lead to each of the four 
cylinder molds. Two men put up 
100 flasks per day containing 400 


pistons. Flywheels are made in two 


Changing the 


HAT a proper conception may 
influence of 
metal and alloy additions to 
malleable 


be had of the 


(black- 
heart), it is necessary to assume that 


castings 


in the annealing process the material 


is in a fluid or semi-fluid state. The 
precipitation of graphite at the mo- 
ment of set from liquid gray iron, 


thus finds its counterpart in the forma- 
tion of temper carbon in the malleable 
casting. 
the relation of graphite to the other 
elements in cast 


Similarly, one can understand 
iron as compared 
with the temper carbon in the mallea- 
ble casting. So far as physical effects 


are concerned, these comparable 


in a measure, as for instance the hard- 


are 


ening effect of manganese, sulphur, 
etc., though the percentages prevalent 
are different. 
Results of Additions 
I have instituted a number of tests 
on the effect of adding > 


diverse ele- 
{ 


ments to malleable cast iron, in order 


to study the resulting chemical and 
physical properties. 
Adding manganese promotes the 


separation of temper 
annealing process. | 


carbon in the 
do not subscribe 
to the opinion of 
well-known 


Ledebur and other 
hold that 
graphite forma- 


Only in the case of large per- 


experts who 
manganese 


tion. 


prevents 


centages is this the case. However, 
I have noticed that the strength of 
malleable castings suffers considera- 


ble with the higher manganese ranges, 
as graphite is separated out, and 
shrinkage cracks become more marked. 
Rapid cooling of the material after 
anneal results in a recombination of 


the temper carbon, and the fracture 











*Presented at the Chicago convention of the 
American Foundrymen’s Association. 
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sizes, weighing 49 and 78 pounds, re- 
spectively. They are molded in two- 
part flasks on International 
turn-over draw machines. 

Fig. 1 illustrates a portable trough 
which has been made to prevent the 
drippings from the cupola spout irom 
clogging up the track and derailing 
the ladle cars. The trough is light 
and is set in its place under the spout 


circular 


except when actually pouring and 
conveys any leakage of metal to a 
small pig bed behind the cupola. 

The foregoing paragraphs cover 
some of the more important jobs 


handled in the Studebaker foundry 


Composition of 
By P Rodigin 


‘xhibits a silky, white appearance. 
\Mlanganese increases the fluidity of the 


metal. 


Increasing the silicon hastens the 
annealing process. The strength is 
reduced, but in not so great a meas- 


ure as through high 
fluidity. 
Aluminum hastens annealing and re- 


strength. In 


manganese. It 
also increases 
duces large amounts it 
gives porous work, as deoxidation with 
formation of 
the 


gases continues up to 
set. It 


the fluidity of molten metal. 


moment of 


also reduces 


A rather interesting occurrence was 


noticed in connection with the addi- 
tion of comparatively large percent- 
ages of aluminum, and that was the 


separation of sufficient 
quantity to give a gray fracture—thus 
confirming the 


experimenters. 


graphite in 


; other 
The peculiar situation, 
that the annealed sam- 
ples turned out to be good malleable, 
the fracture 
the 


observations of 
however, was 
black from 
temper carbon formed 
the heat treatment 


annealing was done in a 
rapid 


being very 
additional 
result of 
The 


remarkably 


as the 
civen, 
time, 
required. 
accelerates 


only a few 
hours being 

Titanium the annealing 
process. 

Antimony and tin make the castings 
brittle, as well as damaging the fluid- 
ity. 

Copper retards the annealing proc- 
ess materially, and renders the metal 
less fluid. 

Bismuth and lead affected the fluid- 
ity badly, but otherwise have no ef- 
fect on the time of anneal. 

The following tests were made to 
ascertain the effect of addition of 
sulphur and-phosphorus. To the same 
molten metal, containing silicon, 1.10 


per cent; phosphorus, 0.10 per cent; 
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and show 
supplanting 
every 
has 


how machine molding is 

hand work in_ nearly 
instance. This transformation 
been complete throughout the 
shop and has resulted in appreciable 
manufacturing economies. Mechan- 
ical methods, it will be noted, have 
adopted in the core rooms as 
well as in the molding departments. 
At the present time a _ girls’ core 
room is being fitted up exclusively 
the production of light bench 
work. It will be equipped with a 
gas-fired oven and special facilities 
have been installed for the comfort 
and convenience of the employes. 


been 


for 


Malleable [ron 


manganese, 0.46 per cent, and sulphur, 
0.07 per cent, and when annealed giv- 
ing 2.20 per cent temper carbon (pre- 
sumably by boring right through the 


casting and taking all the chips), 
there was added in one ladle some 
sulphur, and in another some phos- 
phorus. Castings were then made 
from both and annealed under iden- 
tical oven and heating conditions. The 


sulphur sample made the temper carbon 
drop to 1.4 per cent after anneal, the sul- 
phur being 0.23. The 
sample had 2.1 per cent 


phosphorus 
temper car- 


bon, with the phosphorus 0.19. 


What Tests Show 


My observations indicate that as the 
sulphur rises annealing becomes more 
difficult (for black-heart), and when 
quite high, the material will not an- 
neal at all. Even when annealed, the 
fracture is not fine black and the cast- 
ings are not strong. The castings are, 
moreover, difficult to pour, as the met- 
al will not remain fluid long enough, 
and unless cooled carefully after the 
anneal, any chilling action is liable 
to make the fracture white again. Sul- 
phur is the dangerous element the 
founder has to contend with. 

Phosphorus retards the annealing 
action, requiring more time as a con- 
sequence, and when in comparatively 
large amounts weakens the material. 


Hard Copper Alloy 


The ingredients of a hard copper 
alloy patented by William F. Nolan, 
St. Paul, Minn., follow: Copper, 98.15 
per cent; manganese, 1.48 per cent; 
vanadium, 0.25 per cent and alumi- 
num, 0.12 per cent. The alloy, after 
casting and while still at a dark red 
heat, is plunged into oil to harden it. 








The Art of Enameling Cast Iron and Steel 


The Constituents of This Glass Coating With Details 
of How it is Prepared and Applied to Cast Articles 


HE covering of burnt earthen- 
ware, porcelain and some met- 
als with a crude enamel took 
place about the same time as 

the discovery of glass. That the Egyptians 
knew how to adorn. silver vessels with 
enamel pictures has been recorded by 
Pliny, the Elder. From Egypt the enam- 
eling arts were transferred to Greece and 
thence to Rome, and some historians 
maintain that the enameling art came 
to Italy by Arabia, Spain the 
Balearic Islands, and through Roman 
expeditions the art passed into 
land, France and 
museum at 


and 


Eng- 
Germany. In the 
Oxford is an enameled 
ornament which was found in Somer- 
set, the inscription of which dates to 
the time of Alfred the Great. 

In the history of the development 
of enameling or the modern industrial 
technology of iron enameling, we can 
refer to two periods with regard to the 
iron materials employed, namely, of 
the original enameling of cast iron ex- 
clusively and the later application to 
sheet metal. 


What ts Enamel? 


3efore considering the 
ot any particular type of enamel, it 
will be well to consider the meaning 
conveyed by the word enamel. Ili the 
present-day enamel be briefly and sci- 
entifically designated as a _ boro-sodi- 
um-potassium-aluminum-silicate gener- 
ally colored by metallic oxides, then 
the following definition given by Pope- 
lin deserves to be quoted since this, 
notwithstanding its length, may be 
described as most clear and compre- 
hensive: “Enamel is a glass fusible 
at a low temperature and usually com- 
pounded of borates and silicates. This 
mixture originally colorless combines 
with the greatest ease with metallic 
oxides under the influence of a pyro- 
technic operation, 


technology 


thereby 
various colors according to 


acquiring 

the na- 
ture of the oxide, which the enameler 
can vary at will.” 

The uses to which the general class 
of ceramic compounds, known as en- 
amel, is put are varied. We have noted 
that enamels are used for artistic or 
decorative purposes. Parallel to this use 
we may classify a far more important 


*Presented before the American Society of 
Mechanical Engineers, 


and it 
is with this type of enamel that we 
are to concern ourselves. The first 
class of commercial is that 
used on cast and this classifica- 
tion includes field of sanitary 
equipment together with various forms 


type of enamels as commercial, 


enamels 
iron 
the 


of cast iron kettles and similar pieces 
The 
eling of sheet steel may be 
tke 


of engineering apparatus. enam- 
taken as 


second class of 


commercial en- 
aniels. The most familiar division of 
this class includes cooking ware en- 
ainels. The various forms of so-called 


agate and granite ware as well as the 


single colors are made by enameling 
shect-steel forms. The second class 
ef steel enameline which has more 
recently come ‘nto industrial impor- 
tance is the manufacture of enamel 
sigus, and the third field includes the 


inanufecture of he for 
large scale food preparation, the dairy 
industries, op- 


last 


avy equipment 
chemical 
the 
form of 


and general 


The 


take 


erations. 
case 


apparatus in 
the 
kettles, evaporators, pipes, etc. 
The first 
the 


may tanks, 
considered is 
The 
materials to be 
used in the compounding of an enamel 


step to be 
preparation of the 
purity of the 


enamel. 
Taw 


must be certain and in cases where 
materials can vary in strength the 
actual analysis of the substance must 
be known to assure proper results. 


In many cases the secret of an enamei 
lies in its the 


carefully 


formula and so 


\ounding of 
5 


com- 
the batches is 
guarded, only .a person of 
bility having charge of 
The various 
are generally kept in 


responsi- 
weighing the 
ingredients. materials 
bins which are 
numbered, the person in charge of the 
mixing having the 
terms of these 
weighed 


stated in 
The prop- 
batch is thoroughly 
mixed, this being accomplished either 
by shoveling carefully on a specially- 
prepared floor or by mechanical mix- 
ing by means of a rotating 


formula 
numbers. 
erly 


agitator. 
The product of the mixing room is 
taken to the smelter in which the vari- 


ous ingredients are fused together in 
the form of a mass having the char- 
acteristics of glass. The furnace in 
which this operation takes place is of 
a special reverberatory type, similar 
to that used in the puddling process in 
the manufacture of wrought iron. The 
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coal is placed on a grate at the front 


end of the furnace and the burning 
gases pass over the bridge wall, strike 
the roof, and are deflected against 
the batch. The first change which 
may be noted in the smelter is the 
driving off of the water from the 


produces a swelling of 


The 


which 
mixture. 


borax 
the materials 


then melt down and as the heating is 


fluxing 


continued, dissolve the more refrac- 
tory constituents. If the batch is 
properly stirred and the temperature 


of the furnace carefully regulated, the 


product of this operation is a clear, 
transparent glass containing no par- 
ticles of unfused material. When a 
test of the fusion comes up to this 


standard the furnace is tapped and as 
the liquid glass flows tank 
of cold water, it is broken up, the re- 


into a 


sult being a thorough’ granulation 
of the product. The material thus 
prepared is known as frit. 


Grinding the Material. 


The next step in the preparation 
of the enamel involves grinding the 
frit to a fineness at which it can be 
applied to the surface of the metal. 


The mill used is the 
with 


pebble type lined 


porcelain brick and containing 


flint pebbles. In the cast iron industry 


two general processes are employed, 
the dry and the wet, but in sheet steel 
work only the wet. In the first case 
the frit is ground dry, the pulverized 
enamel the hot 


process a 


being sprinkled on 
cast iron piece. In the 


certain percentage of pure white clay 


wet 


is placed in the mill with the frit 
and a certain definite amount of dis- 
tilled water. When certain grades of 


enamel are to be manufactured vari- 
ous compounds also are added to aid 
in producing desired colors, gloss and 
opacity. An this is the 
addition of tin oxide in the mill in the 
production of cooking 
enamels. The fineness to 
enamel is ground 
particular use to 


instance of 
white utensil 
which the 
upon the 
which it is to be 
put, manner of application and other 
factors. In the wet process the es- 
sential feature is that it be fine 
enough to remain suspended in the 
water assisted by the clay and the so- 
called vehicles referred to later. 

At this point we may well take up 


depends 
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the consideration of the construction 
and preparation the material to 
which the enamel is to applied. 
Cast iron enamels are applied to cast- 
ings of the desired In the 
case of cooking enamels the 
shapes are made by pressing and spin- 
ning. For heavier equipment such as 
jacketed kettles the apparatus is -con- 
structed by preferably 
welding the sheet steel in the desired 
form. The selection of the steel with 
a view to its chemical analysis is of 
prime 


of 
be 


shape. 
ware 


riveting or 


importance. A _ reliable speci- 
fication follows: 
Per cent. 
EE oti oo eSacs nse below 0.040 
eee ee below 0.030 
NINO? ~ 553s oslka.nlow-ein about 0.40 
OS ey er ee about 0.010 
eS SP Poe Cr eee about 0.10 


The steel necessarily must be free 
from laminations or other mechanical 
imperfections. 


Preparing the Material 


With reference to the 
of heavy apparatus the 
from x6 to 3% inch in thickness. 
general methods of construction are in 
use: The first the 
tion of fitted with 
flanges. These sections are enameled 
separately, belted together at the 
flanges and the desired apparatus con- 
structed. The preferable practice, 
however, is to construct the apparatus 


construction 
sheet ranges 
Two 
involves forma- 


unit sections 


in one piece by means of autogenous 
welding, thus avoiding the use of gas- 
kets or 
erection. 


materials in 
That the enamel may prop- 
erly adhere to the surface of the met- 


other packing 


al, the latter must be free from dirt 
or scale the case of welded 
joints the welds must have a prelim- 


and in 


inary grinding to reduce the rough- 
ness. The entire surface of the ap- 
paratus is then cleaned by pickling 
or sand-blasting, the latter process 
being altogether used in cleaning 
large apparatus. As the crude ware 


leaves the sand blast it has a rough- 
ened, clean, metallic surface and is in 
the proper condition to receive the 
enamel. 

Before applying the enamel to the 
metallic surface it is prepared by a 
process known as Setting-up. This in 
volves the addition of 


icals to the 


certain chem- 
enamel taken from 
the mill, the function of this addition 
being to assist the clay in holding the 
enamel particles in suspension. Sub- 
stances so added are termed vehicles. 
At this stage the enamel must be di- 
luted with distilled water to the prop- 
er consistency for application. 

In applying the enamel to the me- 
tallic surface three general methods 
are The first, applicable 


as 


in use: to 
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small pieces only, is known as dipping, 
the piece being dipped into the enam- 
el, the excess of which is shaken off, 
leaving a thin coating on the metal. 
The method, known as_ slush- 
ing, pouring the prepared 
enamel over the surface and allowing 
it to drain. The third method, which 
is the principal one used on larger ap- 
paratus, involves spraying the finely- 
ground enamel on the metallic surface 


second 
involves 


by means of a compressed air at- 
omizer. 
Preliminary to the consideration of 


firing the enamel we will review the 
types of furnaces in The first 
type is the muffle furnace 
and involves the use of a 
externally-heated 
other fuel. 


use. 
known as 
fine 
clay by coal, 
gas The apparatus to 
be fired is placed on suitable supports 
in this muffle. 


large 
oven 
or 


The other type of fur- 
as the direct fire fur- 
the 


nace is known 
heat from the fire 
is taken up by the walls of the firing 
chamber and radiated to the apparatus 
placed within the chamber on suitable 
racks. This general 


nace, in which 


class of furnace 
has two special divisions in that, on 
the one hand, the piece is rotated 
within the furnace, while on the other 
hand, the piece is allowed to remain 
stationary. For small work the muffle 
is in general use, but for the produc- 
tion of large apparatus the direct-fire 
furnace is necessary. At first thought, 
the muffle furnace may be considered 
to have all the advantage in that the 
products of combustion together with 
the dust the 

in contact the 
that a 
can be attained in the muffle. 


from fire cannot come 


with enamel. Again 
more even heat 
On the 
other hand, with a properly-designed 
direct-fire furnace in 
bustion 


it may seem 


which the com- 

is complete before the gases 
the firing chamber, no trouble 
is experienced due to their presence 
or to the dust from the fire. The use 
of natural gas further does away with 
this latter possibility. 


reach 


Furnace Temperature 


In a furnace for firing smaller ware 
the charging mechanism is fairly sim- 
ple, it being necessary 
place the material in the furnace 
means of a small fork operated by 
mechanically. But in the 
manufacture of engineering apparatus 
where a single piece may weigh 3,000 
to 4,000 pounds it is necessary to have 
a large mechanical charging machine 
on which the piece may be placed 
outside the furnace, the arm of the 
machine then properly placing it in 
the furnace. The general design of 
such a machine suggests the charger 
used in open-hearth practice. The 


merely to 
by 


hand or 
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apparatus to which the enamel has 
been applied is placed in the furnace, 
which is maintained at the proper 
temperature. This temperature varies 
with the nature of the enamel and in 
cases of high silicon, acid-proof en- 
amels reaches approximately 2,5C0 de- 
grees Fahr. The control of the firing 
is made possible by the changes which 
occur in appearance of the enameled 
surface as fusion takes place. At first 
the fine particles of enamel begin to 


fuse together and a _ general blister 
condition exists, giving the surface 
a dull appearance. But as the enamel 
matures, this dull appearance gives 
way to a bright glass which, when 
properly developed over the entire 
surface, is an indication that the 


piece should be withdrawn from the 
furnace. The time required to burn 
properly depends upon the 
temperature of furnace, thickness of 
metal and nature of the enamel. 


a piece 


Coats Applied 


In general there are two kinds of 
enamel, known as ground coats and 
coats. The former serves as 
a bond between the enamel and the 
cast iron or steel, and the latter serves 
to build-up the body of the enamel 
and presents the finished surface. In 
the ground coat, color is no object. 
Its composition is such as to render 
it adherent and strong. 
to the 


cover 


In addition 
components, cobalt 
oxide seems to be essential to the pro- 
duction of adherence. The explana- 
of this is debatable. The cover 
coat is the one which forms the ma- 
jor part of the enamel and if definite 


ordinary 


tion 


color, opacity, etc., are objects the 
necessary ingredients for their pro- 


duction are introduced here, assisted 
by mill additions. 

In the manufacture of acid-proof 
enamel, the cover coat is essentially 
a high silicate and must be free. from 
any metallic oxides, such as oxide of 
tin, lead, iron, etc. The piece to be 
enameled one ground coat 
which is burnt well into the steel at 
a high temperature. The cover coats 
may be one or two in number for or- 
dinary enameling, but should be at 
least triple for acid-proof work. In 
the production of acid-proof apparatus, 
the use of a ground coat or cover coat 
is now eliminated and the same ma- 
terial which in place of being an en- 
amel, as commonly termed, is in 
reality a boro-silicon glass and with- 
out the use of any metallic oxides in 
its compounding. 

It is interesting to note the chem- 
ical changes which take place in the 
various stages of the production of 
the finished enamel. Avoiding so far 


receives 
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as possible deep technicality, they may 
be summed up as follows. As a start- 
ing point let us select.a cover coat 
formula used in the production of a 
dark blue cooking ware enamel: 


Pounds. 
SPE CET TUN TCL 120 
SNE. KAdcdNecdc th eneneesecceees 72 
NT eee See eee PTET 80 
CL: 2.5 cueee de Resdee haa we Khe 30 
OS BE OE EEE Core 7 
Oe ae eee 7% 
Oxide of manganese ...........- 1 
Clay in the mill, per cent....... 4 
First considering the behavior of 


each of the constituents when heated 
we can later clearly note the general 
reactions which take place when they 
are fused together in the smelter. 

Feldspar varies greatly in composi- 
tion, but as commonly used in enam- 
els is an aluminum-sodium-potassium 
silicate of approximately the following 
analysis: 


Per cent. 
Me CHENEY es od ake ccdeewe's 70 
pS SES eae 17 
ES oe oe crea eK Ree eT 7 
pe ER So Se ee eer 6 


On smelting, none of these constit- 
uents vaporize may consider 
them all later in the smelting of the 
above enamel. 


so we 


Quartz introduced as a pure glass 
sand contains practically 100 per cent 
silica (SiOz). 

Borax is chemically known as sodi- 
um tetra-borate and in the crystalline 
form used _ has certain definite 
amount of so-called water of crystal- 
lization which must be taken into ac- 
count. The formula NazB,O;.10H:O 
is resolved into Na:O.2B.,0;.10H:0. 
Without going through the calcula- 
tions assume this to correspond ap- 
proximately to the following analysis: 


a 


Per cent. 
ME RUE) hee Sedeen ees 16.0 
Boric Oxide (B2Os3)........... 37.0 
eS 0” a ae 47.0 


Of these the last two do not vapor- 
ize on smelting, but the water is evap- 
orated, hence 100 pounds of borax 
smelts to 84 pounds of the remaining 
oxides. 


Cryolite is a double fluoride of sodi- 
um and aluminum, the formula of 
which may be written NasA1lFs. When 
smelted, the sodium and aluminum 
appear as oxides and from 100 pounds 
of cryolite we realize about 24 pounds 
of alumina (A1:0;), 44 pounds of soda 
(Na:O) and 54 pounds of fluorine 
(F:). There is some dispute as to 
whether or not the fluorine is vapor- 
ized. 


Saltpeter is potassium nitrate KNOs. 
When heated under the conditions ot 
smelting it may to 


be considered 
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break up into potash (K.O) and nitro- 
gen pentoxide (N:O;). The reaction 
is 2KNO; = K:0 + N:0s. By calcu- 
lations based on this reaction 100 
pounds of saltpeter yields about 47 
pounds of potash (K:O) ard 52 pounds 
of the nitrogen oxide (N2Q;). The 
latter may be considered a3; c.omplete- 
ly vaporized. 

Oxide of cobalt (CoO) may be tak- 
en as non-volatile and pure. Te 
same may be assumed for the oxide ot 
manganese (MnO:). 

The accompanying table gives an 
outline of the reactions taking place 
in the smelter. 

We shall consider that of the above 
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the means by which various colors are 
produced in the enameling industries. 
The production of a white enamel, 
either for cast or sheet steel 
work may be said to depend, at the 
present time, upon the use of tin ox- 
ide. Great have the efforts to 
substitute less expensive substances, 
such as compounds of antimony and 
lead. But an antimony white which 
looks good alone is plainly seen to be 
off-color when compared with a good 
tin oxide white. 

Going to the other extreme of color, 
black, we encounter difficulties. There 
is any number of formulae for black 
enamels, but when the results 


iron 


been 


are 





Reactions in 


120 pounds Feldspar gives 120 





120 X 0.17 = 20.4 pounds Alumina (A1]2,03) 
120 X 0.07 = 8.4 pounds 


120 X 0.06 = 7.2 pounds Potash (K2O) 
72 pounds Quartz gives ........e6. 72 X 1.00 = 72.0 pounds Silica (SiO2) 
80 pounds Borax gives ...cccccoee 80 X 0.16 = 12.8 pounds Water (H2O) 
(Vaporized) 
80 X 0.37 = 29.6 pounds Boric oxide (B2Os3) 
80 X 0.47 = 37.6 pounds Soda (Na2O) 
30 pounds Cryolite gives .......... 30 X 0.44 = 13.2 pounds Soda (Na2O) 
30 X 0.24 = 7.2 pounds Alumina (Al2.03) 
30 K 0.54 = 16.2 pounds Fluorine (Fe) 
(Vaporized) 
7 pounds Saltpeter gives ......... 7 X 0.47 3.3 pounds Potash (K20) 
7X 0.53 = 3.7 pounds Nitrogen oxide 
(N20O5) (Vaporized) 
7% pounds Cobalt oxide gives...... 7% xX 1.00 = 7% pounds Cobalt oxide (CoO) 
1 pound M‘anganese oxide gives.. 1x 1.00 = 1 pound Manganese oxide 


the Smelter. 
X 0.70 = 84.0 pounds Silica (SiO2) 


Soda (Na2O) 


(MnO,) 








the H.O, N2:O; and F: are vaporized. 
This leaves the following for the con- 


stituents of the frit: 
Per 
Pounds. cent. 
POUR 25 ok Clee a cud eas 156.0 §3.5 
ME EEE 0. ks ci eeen 27.6 9.3 
SG (EN oo oS os v's wee ele 59.2 20.3 
by AS os See 10.5 3.6 
Boric Oxide (BsQOs)........... 29.6 10.2 
Comer Gee COREE veccvcdanes 7.5 2.6 
Manganese Oxide (MnQOz)..... 1.0 0.3 

DE a bi tedi teas cee tacwnenn 291.4 


The loss, theoretically, on smelting 
is plainly 317.5 — 291.4 = 26.1 pounds 
26.1 
or —-— 
317.5 
original weight of batch.) 


= 82 per cent. (317.5 pounds 


The mill additions together with the 
agents fused 
By 
a process similar to the one outlined, 
we could compute the final composi- 
tion the enamel these 
additions into consideration. The ac 
tual amount of material added in this 
case, however, is so slight and of such 
nature that the change resulting 
is not sufficient to affect 
materially the composition of the en- 
amel. When an addition of about 12 
per cent of tin oxide accompanies the 
clay, a significant change in the com- 
position of the enamel is produced. 

It may be well to some of 


in setting-up are 


with the frit as the piece is fired. 


used 


of by taking 


a 
therefrom 


note 


closely compared we find that the col- 
ors range widely through brown blacks, 
lue blacks, purple blacks, etc. Certain 
compounds and iron 
used together give a color approach- 
ing black. Other formulae call for the 
combined use of oxides of manganese, 
cobalt and copper. find 
of nickel above 
three oxides. 

A color much seen in enamels is blue 
and the use of cobalt is satisfactory 
in the production of this color in vari- 
ous grades of intensity. Manganese 
alone produces purples and _ violets 
and in combination with cobalt gives 
various shades of purple-blue. 

Green enamels are chiefly produced 
by the use chromium oxide and 
copper oxide, while in some cases a 
mixture of copper and cobalt oxide 
is used. 

Reds of various shades are produced 
by the use of red oxide of iron. In 
connection with it find that tin 
oxide aids greatly in giving opacity 
and bringing out the color. In the 
production of brown enamels we may 
use ferrous chromate. Various yellows 
are produced by salts 
chromium and uranium. 

The more delicate shades of rose 
and purple are produced by the use 
of gold compounds. So-called “pink- 


of manganese 


we 
the 


Again 


oxide added to 


of 


we 


of cadmium, 
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rose” igs used in the manufacture of 
certain artistic enamels. Perhaps the 
best known gold compound used in 
enamel coloring is “purple of Cassius”. 
The exact composition of this prod- 
uct is a question. It is made by the 
combined use of auric, stannous and 
stannic chlorides. The color pro- 
duced is also commonly called “purple 
of Cassius”. 


Rebuilding an Old Cupola 
By W. J. Keep 

Question. — The accompanying sketch 
gives the dimensions of an old cupola, 
which we would like to rebuild, and we 
would like to know how an internal 
wind box should be added; the proper 
dimensions, height, etc., of the tuyeres, 
whether a row of upper tuyeres is de- 
sirable, and whether it would be desira- 
ble to remove the cone section and to 
carry the stack upward the full size of 
the shell or whether it should be carried 
up the reduced size of the upper section 
of the cone. We require hot, fluid iron, 
the cupola being run continuously. 
the shell as it is. 
Make a new bottom plate, A, 1% 
thick, in four 
the shell and 
4 feet, 3 
in cement. 


Answer.—Leave 
inches 
segments, to rest against 
leave a_ center 


diameter. 


opening. 
inches in Lay this 

Fifteen this 
bottom rivet to the shell a %-inch steel 
plate, B, with an opening 4 feet, 3 inches 
for the bottom of the wind box. Ejight- 
een inches above this rivet a similar 
plate, C, with a 5-foot, 4-inch center 
opening and rivet to its inner edge a 
cylinder, D, 5 feet, 4 inches in diameter 
and 18 inches high. Make an entrance 
through the shell for the blast on two 
sides, 12 inches in 


inches above 


Provide 
at least four doors, 8 inches square, into 
the iron or 
Locate the bottom of the charging 
15 feet or more above the bottom. 


diameter. 


wind box, to remove slag. 


door 


For lining use ordinary stock fire brick, 
21%4x4%x9 inches. Fill-in against the 
shell: with fire brick or red brick, leaving 
stock fire 
For every third or fourth 
brick use an arch brick. 


room for an inner lining of 
brick on end. 
This inner lin- 
ing will be removed every six months. 
Next set the tuyeres in place. Fit 
pieces of fire brick closely between the 
tuyeres. Then begin with the regular 
There should be rings of angle 
iron 2x2x%% inches, riveted to the in- 
side of the lining at FE, F, G, H and J, 
to hold the brick above when any sec- 
tion is renewed. Lay all bricks in a 
grout of fire clay, mixed to a consistency 
of thick cream. Dip the .bricks in this 
grout and lay quickly. You can lay the 
bricks fiatwise, using enough key bricks 
to make the circle, or you can lay three 
edgewise, filling-in the spaces at the back 
with thicker grout, or use wedge brick. 
Beginning on the tuyeres, the first 12 


lining. 
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inches of brick will extend in 3 inches 
beyond the tuyeres, making the diameter 
about 3 feet 9 inches; then set each 
row of bricks back enough to reach the 
shell at a point 2 feet above the top of 
the wind box. Then lay straight for 2 
feet more and then come out with the 
taper of the shell, cutting the inner ends 
of the bricks to make a diameter of 50 
inches. Lay the bricks the rest of the 
way on end, using arch brick, making 
a 5-inch lining and 50-inch diameter. 
Make a slag hole at the rear, 4 inches 
below the bottom of the tuyeres and if 
the slag does not run freely, lay a 
couple of bricks in the tuyere just over 
it, so that the blast will not chill the 
slag. Do not chip the slag clean just 
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CUPOLA AS REDESIGNED 
above the tuyeres, but let it overhang 
the tuyeres so as to keep the iron out. 

Let the lining cut out as it wants to 
and make the second lining the shape 
taken, which will probably be much less 
sloping between C and E£, or as shown 
by the dotted line. You cannot get too 
large a tuyere. Use only one row with 
the inside 4 or 5 inches high. With a 
pressure blower and blast of 16 ounces 
this cupola should melt 10 tons per hour 
with a fuel ratio of 9 to 1. 

If you wish to carry the shell up to 
83 inches in diameter, you could melt 
12 tons per hour, but I would see what 
can be done with the cupola as it is. 


Copper may be colored brown by 


the use of the 
Water, 1 gallos; 


following solution: 
sodium chlorate, 12 
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ounces; ammonium nitrate, 12 ounces, 
and copper nitrate, 14% ounces. The 
solution is used hot and the article is 
permitted to remain therein for about 
10 minutes. The copper nitrate should 
be neutral. Passive copper, or that 
which has been boiled in a sodium 
hydroxide solution, will not take the 
color. Tin, zinc and lead are dis- 
solved by the solution, and aluminum 
becomes coated with a film of oxide. 
If these metals are present in the 
article to be colored, along with cop- 
per, it will not take the brown color. 


Book Reviews 

Patternmaking, by F. W. Barrows; 
350 pages, 170 illustrations; published 
by the Norman W. Henley Publishing 
Co., New York City, and furnished 
by Tue Founpry, Cleveland, for $2, 
postpaid. 

The second edition of this work, 
which has been revised and enlarged, 
is a comprehensive and _ practical 
the subject of pattern- 
making, illustrating this work in both 
wood and metal, and contains definite 
instructions on the use of plaster of 
for making models. Specific 
and detailed descriptions of the mate- 
rials 


treatise on 


Paris 


their 
tools, etc., are included and many ex- 


used by  patternmakers, 
amples of pattern work, each fully il- 
lustrated and 
able detail, 
space is 


explained in consider- 
given. Considerable 
the making of 
patterns for use on molding machines, 
including stripping plate and 
plate work, etc. The book closes 
with an original and practical methed 
for the inventory and 
patterns 


are 
devoted to 


stool 


valuation of 


* * * 

Foundry Machinery, by E. Treiber; 
148 pages, 51 illustrations; published 
hy D. Van Nostrand Co., New York 
furnished by Tue Founnry, 
Cleveland, for $1.25 postpaid. 

This work, which is translated from 
the German and 


City, and 


largely 
adapted to British practice, is devoted 


which is 


largely to a discussion of molding ma- 
chine. practice. One chapter is de- 
voted to the treatment of molding 
sand, which has reached a high state 
of development in Germany, while 
the use of molding machines is dis- 
cussed in six chapters. Cleaning ma- 
chinery also receives considerable at- 
the use of sand blast 
hoisting and conveying 
etc., also receives atten- 


tention and 
equipment, 
appliances, 
tion. 


Spelter solder consists of equal 
parts of copper and zine pounded into 
grains while hot. It is used for braz- 
ing copper, iron ore, steel and brass. 











Novel Arrangement of a Continuous Foundry 


Layout of a Gray Iron Shop Equipped With Mold Conveyors and Other 


Labor-Saving Equipment to Facilitate the Manufacture of Brakeshoes 


OR the development of foun- 

dries designed for continuous 

molding, in the United 

States we are indebted prin- 
cipally to the agricultural implement 
makers and to the manufacturers of 
pipe fittings and railway equipment. 
The latter group has given special 
study to the layout and construction 
of shops of this character for a num- 
ber of years, and many of their plants 
have shown unusual operating effici- 
ency. As an example of a model 
foundry designed for the continuous 
and economical production of light 
reilroad specialties, the accompanying 
illustrations are presented. Tiey show 
the details of a plant having an out- 
put of approximately 100 tons of good 
castings per day. Two units are in- 


stalled each with a daily capacity of ° 














FIG. 1—GENERAL ARRANGEMENT OF FOUNDRY AND 


50 tons and the. shop may be extend- 
ed by adding additional units as re- 
quired. 

The efficiency of a continuous foun- 
dry is limited largely by the extent of 
its facilities for handling materials, in- 
cluding railroad tracks, cranes, con- 
veyors, trolleys, elevators, etc. In 
other words, the output is dependent 
not upon the space but upon 
the methods adopted for getting fuel, 
sand and supplies into the plant and 
shipping the finished material out. For 
this reason, the layout of a large shop 
of this character 
railroad switching problem 
the receipt and shipment of 
quantity of material Fig. 1 
shows how the under con- 
sideration was arranged to harmonize 
with a_ suitable 


floor 


is fundamentally a 
involving 
a large 
daily. 
foundry 


switching arrange- 


ment. The property on which the plant is 
situated is an irregular quadrilateral 
approximately 815 feet long and 645 
feet in greatest width. It is sur- 
rounded by railroads on two sides and 
switching connections are made with 
both trunk The yard tracks 
for the receipt and shipment of ma- 
terial enter the property at the north- 
east corner and separating into four 
main stems, pass through the foundry 
building at right angles 


lines, 


main 
They then converge again into 
a single track at the southwest corner 
of the property. 


to its 


axis. 


None of the impor- 


tant tracks is stub-ended and _ this 
saves considerable time in handling 
cars. 


The foundry building is 238 feet long 
There is also an L 
end, 68 x 56 feet, 


and 68 feet wide. 


on the south and 
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FIG. 2—LONGITUDINAL SECTION OF CONTINUOUS FOUNDRY 


two sand storage sheds, each 68 feet 
in length, extending from the east 
side of the building parallel to the L. 
The building is a steel frame struc- 
ture with brick curtain walls and am- 
ple window area. The roof is in the 
form of a double gable with two 
nicnitors. The building has two 
floors, the upper one being used for 
molding and patternmaking while the 
first or ground floor is devoted to 
coremaking, storage, sand - mixing, 
cleaning and finishing purposes. 

A longitudinal section of the build- 
ing is illustrated in Fig. 2 and a plan 
ot the second floor, showing the ar- 
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the continuous mold 
presented in Fig. 3. 
Raw material, including pig iron, scrap 
and fuel, is received on the elevated 
yard track shown under the gantry 
crane at the left in Fig. 2. The yard 
crane has a span of 95 feet and a 
runway approximately 250 feet in 
length. The yard, therefore, has an 
area of 23,750 square feet. A _ series 
of parallel industrial tracks extend 
into the yard under the gantry crane 
and connect with storage tracks under 
the molding floor, as shown at the 
left in Fig. 4. Two transfer cars are 
used to distribute the loaded buggies 
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rangement 
conveyors, 
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the 


on the storage tracks where they are 
held until they are required on the 
cupola charging floor. The room con- 
taining the storage tracks is 56 x 102 
feet. The transfer car tracks have a 
gage of 30 inches and the storage and 
industrial tracks a gage of 18 inches. 
The transfer tracks are laid parallel 
to each other on 28-foot centers. As 
charges are required for the 
cupolas, they are placed on one of 
the two elevators shown in Fig. 4 
and hoisted to the charging floor. 
The coke is stored in bins located 
along the receiving trestle and is also 
carried in the overhead hoppers, H, 
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FIG, 3—FLAN OF SECOND FLOOR, SHOWING MOLD CONVEYOR 
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Fig. 2.. The latter are equipped with 
5'%4-cubic foot measuring devices which 
discharge=into larry cars situated on 
tracks befeath the bins. These tracks 
are showntt-at the extreme left in Fig. 
3. They extend out:on a steel plat- 
form under the yard crane and are 


also used: for the storage of iron 
charges. “= They are provided with 
transfer cars similar to those used 


in connection with the storage tracks 
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of swivel couplings and each car car- 
ries two molds. The train is driven 
by an 18-foot sprocket wheel locat- 
ed at the pouring end. The sprocket 
is suitably geared to an electric mo- 
tor. The speed at which the mold 
conveyor operates depends upon the 
kind of castings being made and the 
time which they require to cool. 
The castings are molded on ma- 
chines which are arranged on either 
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molds. The straight part of the con- 
veyor opposite the molding machine 
stations is enclosed to form a cooling 
chamber. It is 80 feet long, 4 feet, 9 
inches wide, 6 feet high and com- 
municates with the outside air through 
a series of 12 x 30-inch ventilators. 
The molds are shaken out at the 
lower end of the conveyor. At this 
point there is an iron grating, 4 feet 
wide and 25 feet long, in the floor 







































































on the first floor below. side of the cqnveyor as shown in through which the sand is discharged. 
The charging floor, which is 41 Fig. 3. The molding machines are The castings are slid down a series 
feet long and 35 feet wide, is situated usually operated in pairs, one making of steel chutes to a bench in the ship- 
41 feet above the first floor level. As drags and the other copes. A bench ping room. The chutes are arranged 
previously mentioned, it is accessi- is placed between each pair of ma- in banks of three opposite ends 
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FIG, 4—FIRST FLOOR PLAN 


ble by two 5-ton elevators each pro- 
vided with platforms 7% feet square. 
Tracks are laid on the elevator plat- 
forms for the convenient handling of 


loaded charging buggies. The two 
cupolas, which are located as shown 
in Figs. 2 and 3, are each 84 inches 
in diameter and have a_ melting 
capacity of from 14 to 18° tons 
per hour. 


On the second floor there are two 
continuous mold conveyors, each 118 
feet long and 20 feet wide. At certain 
points around each unit are suitable 
stations for molding, pouring, cooling 
and shaking-out flasks. The conveyor 
consists of a series of small four- 
wheel cars or trucks, coupled in close 
order in the form of an endless chain. 
They are fastened together by a series 


chines on which the molds are as- 
sembled before being placed on the 
conveyor. The latter moves slowly 
toward the pouring stations located 
adjacent to the cupolas. Between the 
pouring stations and the molding 
room is a partition for confining the 
gas and smoke to the immediate vicin- 
ity of the cupolas. 


Handling the Metal 


The metal is tapped from the cupo- 
las into a bull ladle from which it is 
poured into trolley ladles suspended 
from an endless monorail, a portion 
of which runs concentric with the 
circular end of the mold conveyor 
as shown in Fig. 3. Three trolley la- 
dles are used for each unit and am- 
ple time is allowed for pouring the 
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of the conveyors. Each chute is ap- 
proximately 6 feet wide and is de- 
signed as shown in Fig. 5, with a 
number of turns and deflectors in or- 
der that the castings be 
broken in dropping. The lower por- 
tion of the chute consists of a grating 
made of ¥% x 4-inch steel bars spaced 
on 25g-inch centers. Under the grating 
is a %-inch steel plate hopper provid- 
ed with an opening in the bottom, 18 
inches wide and 4 feet long. The 
hopper collects the dirt and sand 
which is knocked off of the castings 
as they slide down the chute and drop 


into a larry car in which it is hauled 
away. 


may not 


For delivering cores, chills and oth- 
er miscellaneous material to the mold- 
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ing stations, the molding room is pro- 
vided with an elaborate I-beam mon- 
orail system which connects with the 
foundry yard. It is laid out as indi- 
cated in Fig. 3. 

It was of course necessary, for the 
successful operation of the plant, to 
make special provision for the hand- 
ling and storage of sand. The mold- 
ing sand is switched in over track 
No. 3, Fig. 1, and is discharged into 
a series of bins located in the sand 
storage shed shown in Fig. 4. The 
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sand is returned directly to the mix- 
ers. 

The prepared sand is carried from 
the mixers to bucket elevators which 
hoist it to oscillating sand conveyors 
situated over the molding machine 
stations. The latter are provided with 
chutes which deliver the prepared 
sand direct to the flasks. ‘The oscil- 
lating conveyors are carried on the 
bottom chords of the roof trusses, 15 
feet above the molding room level. 
Each conveyor is approximately 14 
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FIG. $—DETAIL OF CASTING CHUTE, SHOWING REFUSE SAND HOPPER 


first floor, is 22 feet wide and 68 
feet long. An 18-inch gage industrial 
track laid with 20-pound rails on steel 
ties traverses the full length of the 
shed. Cars operating on this track 
are used to convey the sand from the 
bins into the storage and mixing 
room adjacent. The latter is 68 feet 
long by 42 feet wide and is equipped 
with a number of modern sand-mix- 
ing and tempering machines. This 
room is situated immediately under 
the gratings at the discharge end of 
the mold conveyors so that the old 


The castings slide from the chutes 
onto benches in the shipping room 
which is located at the south end of 
the building. Each bench, as shown 
at the right in Fig. 4, is 6 feet wide 
and 28 feet long, provided with a ma- 


ple top, 3 inches in thickness. The 
chutes through which the castings 
slide from the molding floor serve 


the purpose of tumbling barrels and 
the pieces arrive at the sorting 
benches in qa cleaned condition. Work- 
men transfer the castings from the 
benches to trucks in which they are 
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transported to the storage piles. The 
shipping and store room is 56 feet 
wide and 213 feet long. It is pro- 
vided with the customary equipment 
for handling large quantities of small 
The office, which is 8 x 21 
feet, is in the middle of the room 
and the castings awaiting shipment 
are stored in piles approximately 5% 
feet high. The piles are arranged in 


rows with suitable aisles between 
them. 

Core Room 
The core room, which is on the 


first floor, is 56 feet long and 17 feet 
wide. It is equipped with three oil- 
fired ovens, each 4 feet, 7 inches wide, 
6 feet, 6 inches long and 7 feet high. 
Six shelves are installed in each core 
oven. A common combustion cham- 
ber extends under the three ovens 
and one oil burner serves the entire 
battery. The core sand storage shed 
which opens off from the core room 
is 14 feet wide and 68 feet long. It 
extends parallel to the molding sand 
storage building. Alongside the core 
room is a small room, 27 x 17 feet, 
containing a boiler and other appar- 
atus for heating the plant in the win- 
ter. A coal bin with a capacity of 
36 tons, opens into the heater room. 

The pattern shop is on the molding 
floor over the shipping room. It is 
56 feet wide and 70 feet long. The 
floor is reinforced concrete, 4 inches 


thick, designed for a live load of 
200 pounds per square foot. This de- 
partment is equipped with the cus- 


tomary tools for making wood and 
nictal patterns. 


Vacuum Cleaner as Foundry Tool 
By W. W. Garrett 

Recently, I believe, I discovered a 
new wrinkle in molding, which in- 
volves the use of a vacuum cleaner as 
a foundry tool. When making a three- 
part mold, six spikes were inserted to 
secure the sand, but one spike passed 
through the sand into the pattern and 
after rolling over and drawing the 
main part of the pattern, the spike 
pulled through the core and approxi- 
mately a handful of sand dropped 
down underneath the core. Either the 
mold had to be destroyed or the loose 
sand had to be removed and after 
some discussion, I concluded to use a 
vacuum cleaner to remove the loose 
sand. A section of %-inch gas pipe 
was attached to the end of the vacuum 
cleaner hose. The pipe was inserted 
into the mold and the loose sand was 
sucked from underneath the core. The 
resulting casting was sound and this 
experiment proved to me that some 
similar device can be utilized to ad- 
vantage in foundry work. 

















Foundry Flour With Simple Methods of Testing 


Results of an Investigation of This Binder With Specifications Ap- 
plying to Its Purchase, and Chemical Analyses of Various Grades 


INCE the establishment of a 
chemical laboratory and test 
department at the Lenoir Car 
Works, Lenoir City, Tenn., 

in addition to the routine work incident 
to the control of the cupola mixtures and 
research work, some attention has been 
devoted to thorough testing of all classes 
of materials entering into the foundry 
routine, with a view to determining the 
most economical materials. Each class 
of supplies was taken up in the order 
of its importance in the foundry. This 
paper is a summary of the tests on 
foundry flours, and with it the specifica- 
tions for this material, prepared as the 
result of the investigation. 

That you may more fully understand 
the specifications which form a part of 
this paper, I will first 


which is of no value as a core binder. 
The remainder of the inner and outer 
skin, the germ and the placenta, to which 
adhere large quantities of starch and 
gluten are separated in one or more 
grades as shorts or offal flour, the finer 
grades of which are often sold as 
foundry flour. The remaining portions of 
the wheat berry—starch and gluten, along 
with traces of all of the foregoing con- 
stituents—go to make the true flours, 
commonly termed starch or gluten flour, 
and as the names imply, are high both 
in starch and gluten. 

The offal are distinguished from the 
starchy flours by the presence of bran 
particles, or, if reground, by their yellow- 
ish color and mealy and somewhat oily 
feeling, and on analysis by the relatively 
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purchasing the lowest grades of starchy 
or gluten flours produced in ordinary 
milling practice—allowing for the wide 
variations in wheat from different agri- 
cultural sections—but which would ex- 
clude offal or adulterated flours. 

In Table II are given the analyses of 
12 samples of foundry flour; of these 
samples Nos. 1 to 5 are low-grade 
starchy flours complying with the specifi- 
cations, all of which have proven very 
satisfactory in the core room; samples 
Nos. 6 and 7 are offal flours, and Nos. 
8 to 12 adulterated flours, none of which 
pass the specifications. 

The flours represented by analyses Nos. 
6 and 7 were each used over a period of 
two weeks for making the ring cores 
(350 per day) for 33-inch cast iron car 


wheels and were 
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found to require an 
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of the different con- = 1G - “ 8" Cc increase of 25 and 31 
stituents of the | ma) per cent, respectively, 
wheat berry and its : over the amount re- 
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milled products. The | 10 X ts quired in the case of 
wheat berry, from —— 8*&—-—A _ samples Nos. 1 to 5 
the miller’s point of D 3 — to do the same work. 
view, is composed, On comparing the 


outer skin, made up 
largely of wood fiber, 
containing small per- 
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base prices of the 12 
different flours shown 
in the right hand col- 
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centages of mineral 
matter; second, starch 
granules immeshed in a network of 
gluten; third, germ or heart, contain- 


ing relatively large percentages of 
protein fatty substances; fourth, 
placenta, containing relatively large 


percentages of mineral matter, or ash. 
Of the above, starch and gluten are 
the only constituents possessing any 
marked power of adhesion and thereby 
being of value as core binders. Of the 
two, gluten is by far the most valuable. 
Starch is a fairly stable substance at 
ordinary temperatures, while gluten is 
subject to rapid decomposition, espe- 
cially when subjected to extreme atmos- 
pheric conditions. It then loses its 
tenacity or binding property. This de- 
composition is indicated by a musty odor, 
and such flours should be avoided for 
foundry as well as domestic purposes. 
In the milling process the greater part 
of the inner and outer skin, to which 
adhere small parts of starch and minute 
traces of gluten, are separated as bran, 


*Presented at the Chicago meeting of 
American Foundrymen’s Association. 


the 


APPARATUS FOR TESTING CORES 


high percentages of crude fiber, crude fats 
and ash or mineral matter they contain. 
Since starch and gluten are the only 
two constituents of wheat possessing the 
power of adhesion, and therefore of 
value as a core binder, it is evident that 
those flours containing the greatest 
amount of these two constituents should 
be the most efficient (and I would say 
here that tests have shown these to be 
also the most economical core binders), 
and further, that the binding power of a 
flour should be directly proportional to 
the percentages of the constituents. The 
latter, however, does not hold true for 
the offal flours, owing to the fact that 
a large part of the starch and some of 
the gluten remains attached to the bran 
particles and is, therefore, not available 
for cohesion of the sand particles. 
Having determined the foregoing facts, 
specifications given in Table I were pre- 
pared for foundry flour. In preparing 
the specifications it was endeavored to 
fix the maximum and minimum of the 
several constituents so as to allow of 


umn of the table it 
will be noted that 
the two samples of 
offal flours are listed even higher than 
some of the starchy flours complying 
with the specifications, and further 
that the prices of the adulterated flours 
far exceed their actual binding value 
when compared with the higher grade 
flours. 

Experience has convinced us of the 
necessity of the specifications, and we 
have found it perfectly possible to obtain 
flour upon the specifications at approxi- 
mately the same price that we would 
have paid for offal flours. The foun- 
dries in the United States using flour as 
a core binder should discontinue the use 
of offal and adulterated flours. The 
majority of the foundries using flour 
are using inferior or adulterated prod- 
ucts and I substantiate this statement 
first, by a personal canvass of foundries; 
and second, by the fact that all of the 
samples furnished us either were of in- 
ferior grade or were otherwise adulter- 
ated by the addition of 30 per cent or 
more of mineral matter. If foundries 
would use low-grade starchy flour, it 
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would in time effect a general saving of 
25 per cent of the present cost of this 
material, 

In testing the binding power of the 
different samples in Table II, 
there were made up two batches of sand 
of each of the 12 samples, using for 
one batch a mixture of 1 part of flour 
to 30 parts of sand, for the other 1 


shown 
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carefully run into the bucket until the 
core fails, after which the bucket is re- 
moved and weighed; this weight multi- 
plied by two gives the strain exerted 
upon the core or transverse strength in 
pounds and decimals thereof. 

Four cores were tested from each of 
two mixtures of the 12 samples shown 
in Table II, and where the discrepancy 





, adulterants either vegetable or mineral, 

specifications: 

amount of visible bran particles, when 

and examined with the naked eye at 

Must be free from musty odors. 
2.—Chemical composition: 


Mineral matter or ash must 
Crude fat or ether extract must 
Crude fiber must not exceed 


and should the sample fail to meet 





the 


Table I. 
SPECIFICATIONS For Founpry 


The material desired under this specification is starchy wheat flour, free from all 
and must 


1.—Physical properties should show a smooth surface, free from any appreciable 
slicked-out 
a distance of 15 


not exceed 
not exceed 


3.——Each carload shall be considered a unit. 
taken from each 5,000 pounds of the shipment, the samples added together and thor- 
oughly mixed and the resultant sample represent the shipment. 

4.—The chemical composition will be determined according to standard methods, 
above 


: rejected material will be held subject to shipper’s disposition and the 
shipper shall assume all charges on rejected material. : : 
6.—All shipment to be made in jute bags unless otherwise specified. 


Four. 


conform to the following detail 


with a smooth paddle or spatula 


inches from the slicked surface. 


Per cent. 
Pe 


requirements, the shipment will be 
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results of the transverse tests are given 
in Table III. The test numbers corre- 
spond to the analyses in Table II. 

On comparing the results it will be 
noted: (1) That the average of all cores 
made with flours passing the specifica- 
tions show an increase in strength of 
95 per cent for the 1-30 mixture, and 
143 per cent for the 1-60 mixture, over 
the average of all cores made with flours 
failing to pass the specifications. (2) 
That the cores made with flours passing 
the specifications show an increase in 
strength of 55 per cent and 66 per cent, 
respectively, over the cores made with 
offal flours Nos. 6 and 7. (3) That the 
averages of cores made with flours pass- 
ing the specifications show an increase 
in strength of 120 per cent and 216 per 
cent, respectively, over the averages of 
cores made with the adulterated flours 
Nos. 8-12. (4) That generally speaking 
the flours passing the specifications are 











part of flour to 60 parts of sand, tem- 
pering each batch 
water. A medium 
used in the tests. This 
air-dried before using 
was carefully added so 
or mixture 


with four parts of 


fine silica sand was 
was thoroughly 
and the water 
that each batch 
would tempered alike. 
Four cores, 114 inches square x 10 inches 
long, were made from each batch, dried 


at a 


be 


and_ broken 
with a distance of 8 inches between sup- 
ports. 


constant temperature 


The accompanying illustration shows 
the apparatus used for breaking the cores, 
with a core in. position ready for break- 


ing. This is made of wood and is of 


was great between the results of the in- 
dividual cores, a second or even a third 
batch was made and tested, so that an 
average could be had from four bars 
that ran in close agreement. The cores 
of a set run pretty close, even though 
we made two or three sets of the same 
mixture on different dates 
different weather conditions in order 
to determine the constancy of the results: 
Similarly, we usually found the average 
of two or more sets to run very close, 
that is, the averages of two sets made 
with flour No. 1 in the proportion of 1 
part flour to 30 parts sand were 46.3 and 
45.9 pounds and the 


and under 


same proportions 
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Table II. 


ANALYSIS 


Founpry Fi 
Base 
Crude price, 
fats, per 100 
per cent. pounds. 
98 $1.79 


Crude 
Protein, fiber, 
percent. percent, 
.04 0.69 
.85 0.86 
0.57 
«a4 
.39 
56 
3.78 
.88 
71 
Py 
sal 
.97 


63 
41 


96 


19 
30 
.56 77 
25 .00 
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1 
1 
2 
.76 1.81 
1 
1 
1 
1 
1. 
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Table III. 


TRANSVERSE TESTS. 
1% x 10 inches, 
with distance of 8 
between supports. 
—Mixture— 
1 part flour 
4 parts water 
30 parts 60 parts 
silica sand. silica sand. 
Broke at lbs. 
41.5 
44.9 


Test core, 


made fiat; 
broken 


inches 


Test No. 
1 


35:7 


11 ides 
12 13.0 
Pounds. 
42.13 - 
25.35 
13.35 


Average 
Average 
Average 
Average 











The be 
tested is placed on supports DE, spaced 
apart at a distance of 8 inches, and the 
lever lowered so that knife-edge B rests 
on the core; this is spaced one-third of 


simple construction core to 


the distance between AC and arranged 
so as to rest on the core halfway be- 


tween supports DE; bird shot are 


with flour No. 6 


were 32.1 and 31.5 
pounds. 

This of testing the relative 
binding power of different flours and 
core compounds is simple and has been 
found reliable both for the above pur- 
pose and for testing the strength of 


different sands and core mixtures. The 


method 








worth just two and one-sixth times those 
failing to pass. 


Alloying Zinc and Lead 


It is well known that if zinc and 
lead are melted together and allowed 
to cool separation of the metals takes 
place, and attempts that have been 
to coat iron and steel sheets 
with an alloy of this kind have 
variably failed, owing to the separa- 
of metals. H. J. Lohman, 
of the Lohman Co., Jersey City, N. J., 
recently was granted a patent 
method of alloying zine and _ lead. 
This is accomplished by the addition 
of a small amount of mercury to the 
melted zinc and lead. It is claimed 
that only a small amount of mercury 
is required, and as small a quantity as 
0.10 per cent will serve the purpose. The 
mercury is introduced into the molten 
bath and serves to prevent the separa- 
tion of these metals. 


“made 
in- 
tion these 


ona 



















































The Electric Furnace and Method of Operation 


Instructions for Refining Steel in the Foundry, Applying Particu- 
larly to the Equipment Built by the Metallurgic Engineering Co. 


ANY steel foundrymen are one lining. There are two charging enters at the top. The electrode is 

giving the electric furnace doors, one on each side, of the breech adjusted by a rack and pinion gear 

question serious considera- block type, as indicated in Fig. 1. at the back of the furnace. The bath 

tion at the present time and The electric current is led to the fur- itself, of course forms the negative 
most of them are willing to concede nace through a carbon electrode which pole, suitable connection being made 
that electric melting has many advan- 
tages from a metallurgical standpoint. 
But in addition, the foundryman wants 
information in regard to the practical 
operation of the electric furnace under 
ordinary shop conditions; he is especi- 
ally anxious to know if the new meth- 
od of melting will fit in with the ex- 
isting shop conditions or if it will be 
necessary to reorganize the working 
force. This article aims to give some 
suggestions covering the operation of 
a well known type of electric furnace 
built by the Metallurgic Engineering 
Co., Chicago. 

This furnace is designed for foun- 
dry use and is said to be adapted to 
the conditions existing in crucible and 
other steel foundries handling com- 
paratively light work. It is of the 
tilting arc type, using three-phase 
current and its general arrangement is 
indicated in the accompanying _ illus- 
trations. The shell is riveted steel 
plate with a fire brick lining. An or- 
dinary open-hearth bottom and _ lining 
are generally used. The side walls nave 
to be renewed from time to time when 
the furnace is in operation. Six hun- 
dred heats are usually obtainable from 











FIG. 2—TOP VIEW OF FURNACE SHOWING ELECTRODE HOLDER 





to the outside circuit. A wattmeter 
on the rear of the furnace, which is 
always in circuit, shows the power be- 
ing consumed. The tilting mechanism, 
which is entirely beneath the floor, is 
so arranged that the elevation of the 
spout is constant. The furnace is 
mounted in a circular cradle and is 
tilted by an electric motor operating 
a pinion wihch engages a circular rack. 
The tilting motor is actuated by an 
ordinary railway type controller, placed 
behind a steel plate screen in front 
of the spout, as shown in Fig. 1. 





Qualifications of Operator 


It is the aim of every electric fur- 
nace builder to make his apparatus as 
nearly automatic as possible. Many 
improvements in design have been 
made within the past few years so that 
at the present time, it is much easier 
to get good results from an electric 
furnace installed in a foundry than 

¥ was the case a comparatively short 
FIG. 1—TYPICAL ELECTRIC FURNACE INSTALLATION IN A STEEL FOUNDRY _ time ago. One of the first things to 
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be considered are the qualifications of 
the operator or: melter. 

The man who runs the furnace does 
not need any technical knowledge of 
electricity. The furnace builder aims 
to make this unnecessary. Therefore, 
any man who has the ability to suc- 
cessfully handle an open-hearth fur- 
nace, a battery of crucible furnaces 
or a converter is considered compe- 
tent with a little special instruction, to 
melt electric In fact, the opera- 
tion of a small electric furnace is 
simpler than the control of a large 
open-hearth, because the conditions 
within the electric furnace are gener- 
ally much easier to regulate in the 
former case than in the latter. 

In starting a furnace of the Snyder 
type, a full charge of cold steel scrap 
is first thrown in through the charg- 
ing doors. It is not necessary to use 
any special care in throwing in the 
pieces, only of course it is best to have 
the charge as compactly arranged as 
possible. . When all of the material 
is in the furnace, the doors are closed 
and clamped and a push button con- 
trolling the electric current is pressed. 
The button actuates a relay which op- 
erates the main switches. The elec- 
trode should be at its highest position 
when the button is pressed. The push 
button is usually located alongside 
the controller operating the tilF =e 
mechanism. After pressing the “bait 
ton, the melter goes behind the fur- 
nace and by means of a hand wheel 
drops the electrode until the watt- 
meter, which shows the amount of cur- 
rent shows that the arc has jumped. The 
position of the electrode at all times 
is regulated by referring to the watt- 
meter which shows the amount of 
power being consumed. When start- 
ing up cold, the melter usually stands 
by the hand wheel, regulating the arc 
to the full capacity of the furnace 
until thé charge has become liquid. 
He then throws in a ratchet or pawl 
which holds the electrode in a fixed 
position. 


steel. 


Handling. the Bath 


The bath is handled as in standard 
open-hearth practice except that iron 
ore, Fe: Os, must be added to reduce 
the carbon. Owing to the lack of air 
in the furnace, it takes too much time 
to let the carbon run down from nat- 
ural oxidation as in open-hearth prac- 
tice. Also when working for a definite 
analysis, it is not advisable to let the 
carbon run so low that the bath must 
be pigged-up. Of when melt- 
ing crucible steel, a selected scrap is 
used and the metallurgical problem 
is comparatively simple. 

It is customary to pour test bars 
during the progress of the heat al- 


‘ 


course 
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though many operators learn by ex- 
perience how to judge the composi- 
tion of the steel from its consistency, 
color, etc., in the furnace. The tap 
hole is usually left open and the melt- 
er watches the bath through this ori- 
fice. In case the electric current 
should suddenly fail with a heat in 
the furnace, the switches open auto- 
matically. The melter, therefore, has 
nothing to do when the current is cut 
off. When the power is restored, he 
simply starts the furnace in operation 
again in the usual manner. Shutting 
down or starting up during the melt 
has no effect on the quality of the 
steel. 


Casting the Metal 


When the bath is ready for casting, 
the melter takes his station at the con- 
troller located in front of the furnace 
and tilts the furnace so as to pour 
the molten steel into the ladle. The 
furnace is designed so that it pivots 
about the spout which remains at a 
fixed height. It is, therefore, a simple 
matter to control the pouring operation 
and requires only a cool head and a 
little practice in handling the con- 
troller. 

It is preferable to use a bottom-pour 
ladle for filling the molds and to leave 
the slag on the top of the ladle. It 
is also good practice to make a sticky 
slag which remains in the furnace 
when the latter is tilted. In this case 
the steel runs out from under the 
slag which is subsequently dumped 
by tilting the furnace to the extreme 
limit of its stroke. This is similar to 
the usual method of handling Bessemer 
converters. 

After a heat has been poured out, 
the acid bottom is patched with ordi- 
nary bottom sand. The furnace is 
then ready for a new charge. If a 
basic lining is used, the bottom is us- 
ually made of dolomite and patched 
with magnesite. 

The only parts. of the furnace that 
wear at all rapidly are the roof and 
the electrodes. The latter are carried 
in bolted holders so that they may be 
easily replaced. The roof of the Sny- 


der iurnace is carried’ in a cast steel - 


ring so that it may be removed bodily. 
An extra ring carrying a new roof is 
usually kept on hand so that the fur- 
nace need be idle only an hour-in re- 
placing a worn roof. A roof. will last 
about 250 heats, but its “economical 
life depends upor the cost-of the cur- 
rent. Speaking generally, with the 
current at 2 cents per kilowatt-hour, 
it is not economical to operate the fur- 
nace so that the roof will last more 
than 100 heats; with 1%4-cent current 
the life of the roof may be increased 
to 150 heats. 
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Industrial Lighting 

Industrial Lighting is the title of 
a 64-page bulletin issued by the en- 
gineering department of the National 
Electric Lamp Association, Cleveland. 
The requirements of good illumina- 
tion are pointed out and many valua- 
ble suggestions are made covering 
the artificial illumination of industrial 
plants generally. A number of val- 
uable tables also are included on the 
intensity of illumination in foot-can- 
dles on a horizontal plane produced 
by 1,000-lumen source and the angle 
between light ray and vertical and the 
intensity of illumination in foot-can- 
dles on a horizontal plane produced 
by a source of one _ candle-power. 
Typical plans of installations are in- 
cluded and the work is replete with 
illustrations showing the lighting of 
various industrial plants. 


International Molding Machines 


In the December, 1913, issue of THE 
Founpry, page 520, was published an ar- 
ticle describing the manufacture of pipe 
fittings on stripping plate molding 
machines in the plant of Abendroth 
Bros., Port Chester, N. Y. The ma- 
chines used for this work were fur- 
nished by the International Molding 
Machine Co., Chicago, 52 of this type 
having been installed by this company 
in this plant. 


The Mumford Molding Machine Co. 


The Mumford Molding Machine 
Co., New York City, no longer is un- 
der the management and control of 
the Vulcan. Engineering Sales. Co., 
Chicago. .Officers of the Mumford 
company have been elected as fol- 
lows: -Philetus W-. Gates, president; 
E. H. Mumford, vice president and 
general manager; F. K. Stockton, sec- 
retary and treasurer, and James T. 
Lee,. sales manager. 


The H. W..-Johns-Manville Co., 
New York City, was awarded the 
contract for covering all of the pipes 
in New York City’s municipal. build- 
ing. Twenty-seven carloads of pipe 
covering were required for covering 
the ‘steam, hot water, ventilating, cold 
water and ice water. lines. 


The American Blower Co., Detroit, 
has purchased the entire air washer 
interests, including patent rights, of 


the McCreery Engineering Co., for- 
merly of Toledo, 
Detroit. 


O., and later of 











Metals and Alloys Used for Die Castings 


A Discussion of the Various Metals Suitable for Use by This 
Process, With Side Lights on Their Ranking Adaptability 


URING the last decade nu- 
merous processes have been 
devised for the separation 
of many elements from the 
combinations in which they occur. 
While the existence of these elements 
has been known for nearly a century, 
methods of separation to make them 
commercially available have been de- 
veloped only in recent years. The 
properties of these elements have 
been carefully investigated and a num- 
ber are being employed as alloying 
material. Several have been found 
useful for increasing the _ tensile 
strength, wearing qualities, resistance 
to strains, and lightness of alloys 
that can be cast in metal molds and 
these have been utilized for die-cast- 
ings. 
Undoubtedly the first and crudest 
form of die-casting was the lead bul- 








Table I. 
ComrosiTIon oF Leap Bast ALtLoys THAT 
Can BE Usep For Drie-CasTINGs. 
Anti- 
Lead, mony, Tin, 
per per per 
Trade name. cent. cent, cent. 
BIBEIIONPOE occ ccincccsss 93 3 
Russian railroad car..... 90 8 2 
Ordinary bearing ....... 87 7 6 
Antimonia] lead ........ 87 13 ; 
TOCOne WOME cise cca cs 85 1) 5 
DNL dec ancaaca 83 12 5 
Antimonial lead ........ 80 20 ‘ 
eee ree 80 15 5 
MORNE ‘ecaddeesvicetses 80 10 10 
Railroad bearing ....... 75 15 10 
DEURNED da wirdidescsss 74 18 8 
Standard white metal... 71 24 5 
Graphite metal ........ 68 17 15 
Railroad bearing ....... 65 25 10 
Railroad bearing ....... 60 20 20 
ee 58 26 15* 
*1 per cent of copper also added. 





let which was cast in iron molds. 
As soon as the breech-loading gun 
was developed this method was im- 
proved upon and machines were built 
that automatically cast bullets that 
would fit into the ends of brass shells. 
While only lead was used for casting 
metal in the earliest types of ma- 
chines, antimony and tin were added 
gradually to make a stiffer and harder 


metal. The printing trade also adopt- 
ed this alloy, as lead, stiffened wita 
antimony and tin, makes the best 


alloy that has yet been found for type. 
In the early days the molten alloy 
was extruded into steel molds that 
were opened for the removal of the 
type and closed again for another 





cast. Subsequently automatic ma- 
chines were designed for this work. 
This practice was introduced over 
three quarters of a century ago and 
the principle that is applied to filling 
the steel molds with molten metal on 
a majority of the die-casting machines 
now in use, was patented in this coun- 
try in 1849 and in England at an earlier 
date. The alloy from which the 
castings were made is the same as 
the one now used for automatically 
casting a line of tyre in a linotype 
machine. The development of the die- 
casting machine ha; been rapid and its 
scope extended to the production of 


comparatively large sections. Con- 
temporaneously the metal mold for 
casting ornamental work was devel- 
oped and improved, the slush mold 


was introduced and many alloys were 
perfected for this work. 

One of the earliest machines 
introduced was designed for mak- 
ing bearings and a_ higher 
grade of anti-frictional alloy has 
been searched for ever since. 
Many alloys have been introduced, but 
tests prove that none of these equal 
babbitt metal in anti-frictional prop- 
erties. High grade babbitt,  well- 
peaned intc the seat, bored to the 
correct size and scraped to fit, will 
wear longer than, and will not heat 
as quickly as many of the later 
bearing alloys. Great improvements 
have been made, however, in the ten- 
sile strength, resistance to fatigue, 
torsional stresses and other physical 
properties of alloys that can be die- 
cast. 


Classification of Alloys 


These alloys may be divided into 
three classes, as follows: Alloys with 
a lead base; alloys with a zinc base, 
and alloys with a tin base. For the 
various uses to which die-castings may 
be applied, the other ingredients 
of these alloys may be any of the fol- 
lowing: Antimony, bismuth, cadmium 
copper, aluminum, nickel, silver and 
iron. Recently boron, in the form of 
boron-copper, has been used. The 
iron is present as an impurity only and 
in minute quantity, as a small percent- 
age of this metal would raise the melt- 
ing point of the alloy and no means 
have yet been found for making die- 
casting a commercial success from 
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alloys whose melting temperature is 
much over 1,000 degrees Fahr. 

Bronze, cast iron, steel and some of 
the new and rare metals have been 
tried for making the molds for die- 
castings. None of these, however, 
gave satisfactory service, particularly 
when the melting temperature exceed- 
ed 1,000 degrees Fahr. Special alloy 
steels have been found the most suit- 
able for the dies, and are always used 
for high-grade castings. Bronze warps 
when used for dies, the castings be- 
coming deformed. Cast iron molds 
flake and are easily chipped or brok- 
en. Steel begins to oxidize when the 
temperature is raised to about 1,400 
degrees Fahr., and particles of the 
steel adhere to the castings. 

The metals or alloys used for die- 





Table II. 
Zinc-Bas—E Attoys Usep For Dre-Motpep 
CasTINGs. 
Anti- Alum- 

Zinc Tin, Copper, mony, inum, Lead, 
per per per per per per 
cent. cent., cent. cent, cent. cent. 
92.6 5 2.0 1.5 0.4* — 

92.0 vad 7.0 1.0 aaa 

90.0 ae 5.0 oi 5.0 

89.0 1.0 6.0 1.0 3.0 

88.5 aa 4.5 aus 4.5") 9 
88.0 $.5 5.0 1.5 aad 

87.5 ee 6.5 aan 6.0 

87.0 10.0 3.0 eae To oe 
86.0 rey 10.0 eas 4.0 one 
85.0 5.0 5.0 ae 5.0 oes 
85.0 — 5.0 10.0 “ae aan 
84.0 9.9 4.0 1.0 0". ‘an 
83.0 5.0 10.0 a 2.0 ae 
82.0 6.0 1.5 0.5 ™ 10.0 
82.0 6.5 5.0 ae re 6.5 
79.0 14.0 6.0 1.0 ee ene 
76.0 17.5 5.0 Ras be eee 
$7.0 31.0 20.0 hadi 2.0 

74.0 15.0 5.0 6.0 

74.0 12.0 11.0 eer 3.0 

73.0 19.0 5.0 2.0 1.0 

*By analysis. +Phosphor copper 4.5. 











castings must possess a low point of 
fusion, but the lower the point of 
fusion, the weaker will be the metal 
or alloy, and it will be less able 
to withstand heavy stresses. Parts 
that are subjected to severe service 
should never be die-cast. 

The alloys with a lead base are the 
most numerous, as they have the low- 
est melting points and hence are the 
easiest to cast. When properly al- 
loyed, the molten metal will flow free- 
ly into the most minute depressions 
in the mold and intricate and delicate 
castings, therefore, can be made by 
this process. Lead base alloys have 
the lowest physical properties of any 
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die 
used for 

service. 
Lead has been used in nearly all pro- 
portions up to 93 per cent, and it 
nearly always is alloyed with antimony 


of the alloys used for casting 
and, therefore, cannot be 


castings subjected to severe 


and tin. Comparatively large pereent- 
ages of antimony are used to over- 
come the excessive shrinkage of lead. 
Usually this varies from 10 to 25 per 
cent. The tin stiffens and strengthens 
the lead base alloy and usually is add- 
ed in amounts varying from 5 to 20 
per cent. 


Lead Base Alloys 


The compositions of lead base al- 
loys used extensively for die-castings 
are given in Table I. 
binations can be made, but these in- 
dicate the nature of these alloys. They 
constitute the type and bearing met- 
als and some of the solders that have 
been used for centuries and yet some 
of these have been exploited as spe- 
cial, secret compositions made espe- 
cially for die-castings. 

Lead has a high luster, is bluish- 
gray in color, possesses high mallea- 
bility and ductility, low tenacity and 
a dense grain. Its melting point is 
621 degrees Fahr. Two or more pieces 


Many otner com- 


can be welded together by pressure 
alone, or if finely-divided it can be 
pressed into a solid mass. It can be 


forced easily through small apertures 
to form various intricate shapes, as 
well as tubes and pipes of various 
forms. These properties make it spe- 
cially useful for casting under pres- 
sure in metal molds, but its physical 
properties are so low that other ele- 
ments must be added to increase its 
strength. The density of lead, how- 
ever, is decreased by the addition 
of other metals. Zinc cannot be al- 
loyed successfully with lead as _ it 
enters into solution with this metal 
only to a limited extent. These two 
elements can be made to enter into 
complete solution by heating to ap- 
proximately 1,700 degrees Fahr., but 
when cooled slowly they again segre- 


gate. The oftener they are heated 
and cooled, the greater will be the seg- 
regation, and this will be increased 


by slow cooling. If it were possible 
to suddenly cool such an alloy from 
1,700 degrees to tem- 
peratures the zinc and lead could be 
held in solution. Therefore, any de- 
sirable properties that zinc might add 
to lead are nullified by the process 
employed in making die-castings, and 
such an alloy is useless for this pur- 
pose. Tin, therefore, must be used 
in place of zinc. 

Tin melts at a temperature of 450 
degrees Fahr. It is a highly crystal- 
line metal, that is, it is malleable and 


atmospheric 


Tae FOUNDRY 


ductile and possesses high tenacity. As 
lead is non-crystalline and has com- 
paratively low tenacity, tin forms a 
valuable alloying material. The tin 
hardens and increases the tenacity and 
toughness of the lead and the lead 
increases the malleability and ductility 
of the tin. They are melted easily 


and combine in all percentages. The 
alloy shrinks less on cooling than 
either metal cast by itself. An alloy 


containing three parts tin and one 
part lead has a melting temperature 
75 degrees less than that of pure lead 
and 250 degrees below that of pure 
tin. Increasing the percentage of 
either element in this alloy, increases 
the melting temperature in like pro- 
portions, until it reaches the meltiny 
temperature of the pure lead or tin 


when either of the other elemenis 
has been eliminated. The higher the 


percentage of tin, the smoother and 
brighter will be the surface of the 
die-castings as it causes the alloy to 
flow or spread ovei the surface of the 


steel mold much better than when 
only a small percentage of tin is 
used. 

Use of Antimony 
Antimony expands when freezing 
into a solid from the liquid state, 


while nearly all other metals shrink. 
Antimony, therefore, is used in nearly 
all die-casting alloys to overcome 
their shrinkage. It melts at 1,166 de- 
grees Fahr., and has a high metallic 
luster of a silvery-white color. It is 
hard and brittle and 
hardness to 


hence imparts 
lead or lead-tin alloys, 
at the same time decreasing their 
shrinkage. The zinc-base alloys re- 
quire only from 1 to 2 per cent of 
antimony as the zinc has the proper 
degree of hardness and does not shrink 
as much as lead. In the lead base 
alloys, where both hardness and non- 
shrinking properties are desired, the 
antimony is sometimes increased as 
high as 25 per cent. It expands lead 
in proportion to the amount used, 
until the antimony is raised to 13 per 
cent. From this point the expansion 
declines until 35 per cent of antimony 
is used; from 35 to 50 per cent ex- 
pansion increases, but from the latter 
point it again declines, but increases 
as the pure antimony is approached. 
The eutectic alloy contains 13 per cent 
of antimony and 87 per cent of lead, 
and its melting temperature is 443 de- 
grees Fahr. 
low the melting point of lead and 723 
degrees below that of antimony. Al- 
though antimony melts at 


above that at which die-castings can 
be made successfully, 
is used melt 
point. 


the alloys in 
considerably 
The maximum 


which it 
below that 


This is 178 degrees be- ' 


a point. 
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hardness is imparted to lead with 17.3 
per cent of antimony. From this per- 
centage it declines gradually until 80 
per cent of antimony is reached, when 
it increases rapidly until the hardness 
of pure antimony is attained. The 
maximum hardness of antimony is 
more than four times that of pure 
lead. 

When making die-castings the metal 
is forced into the molds under pres- 
sure and this has a tendency to fur- 
ther increase the shrinkage. If cast- 
ings are to made within 0.005 inch of 
the correct size, thereby eliminating 
machining, it is essential that the al- 


loy completely fills the mold when 
the casting is cold. Therefore, the 
expanding properties of some such 


element as antimony must be used. 


Bismuth possesses this property to a 


greater degree than antimony. It also 
has a lower melting point, namely, 
518 degrees Fahr. It requires only 


about one-half as much bismuth to ac- 
complish the same results as antimony 
and its melting point is well below 
the maximum for die-castings. Bis- 
muth, therefore, is used sometimes, 
but it costs more than 20 times as 
much as antimony and for this reason 
is not generally employed. 

3ismuth has a bright, metallic luster 
Of a grayish-white color, slightly tint- 
ed with pink, and is very hard. It 
combines with tin in all proportions 
and increases its hardness, luster and 
fusibility. Up to 2.5 per cent of bis- 
muth, the alloy is ductile, but this 
decreases with higher percentages and 
when 25 per cent of bismuth is used 
the alloy can be pulverized. Bismuth 
can be used in small percentages with 
tin, but when lead is added to these 
metals it destroys many of the prop- 
erties desired in die-castings. This 
is due to the fact that lead does not 
combine with the bismuth and is liable 
to segregate when the alloy is cool- 
ing. Bismuth also lowers the melt- 
ing point too much to be useful for 
anything but solders. One alloy of 
these three elements melts at 300 de- 
grees Fahr. 


Zinc Base Alloys 


The zinc base alloys are best adapt- 
ed to die-casting work and probably 
are the strongest of the white metal 
alloys for die-casting parts. They sel- 
dom contain lead except as an impuri- 
ty, although occasionally a special anti- 
frictional alloy is used that contains 
from 5 to 12 per cent of this metal. 
The tin content rarely exceeds 15 per 
cent, but when a comparatively high 
copper mixture is desired, the percent- 
age of tin must be sufficiently high to 
neutralize the high melting point of 
the copper and to overcome some of 
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its bad casting properties. With 20 
per cent of copper about 30 per cent 
of tin must be used. This will give 
the castings a yellowish color, but 
they are not as strong as those with 
a lower copper and tin content. The 
highest tensile strength can be ob- 
tained by keeping both the copper 
and tin between 2 and 5 per cent. 
This is due to the fact that tin and 
zinc do not combine readily and the 
zinc is liable to segregate. 
alloy is harder and malleable 
than tin, softer than zinc and more 
crystalline than both. The facets of 
crystallization of tin-zinc alloys have 
a luster similar to graphite. Small 
percentages of aluminum often are 
used to purify and strengthen die- 
casting alloys, but high percentages 
increase the melting point too high. 
Aluminum also oxidizes rapidly 
that castings with a smooth surface 
and free from dross are difficult to 
produce. Some zinc-base alloys that 
have been used successfully are given 
in Table II. 


A tin-zinc 


less 


so 


Zinc melts at 786 degrees Fahr., 
and has a bright, metallic luster of a 
bluish-white color. It is hard, brittle 
and highly crystalline, but when cast 
near the solidifying point it is tough- 
er, more malleable and stronger than 
when cast at temperatures. 
Hence it is necessary to add other 
elements to increase its strength and 
toughness. Copper toughens zinc, but 
high percentages of this metal cannot 
be used and for this reason other 
alloys are added. Toughness is ob- 
tained only at a sacrifice of hardness 
and the additions of zinc and other 
metals must be governed by the uses 


higher 
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to which the die-castings are to be 
put. If great hardness is desired, al- 
loys with the higher zinc content are 
best, but when toughness is desired, 
the zinc percentages must be lowered 
in proportion to the amount of tough- 
ness required. 
Zinc-Copper Alloys 

Copper backs the zine crystals and 
thus, to a large extent, overcomes the 
the but it 
does not add strength to any extent. 
Tin 


to this combination and hence it is 


crystalline nature of zinc, 


will add strength and toughness 
Some- 
from 3 


is em- 


nearly always used with them. 
omitted and 
of 
Silver possesses high tenacity 
added 


overcome brittleness, but it is too ex- 


times the tin is 
to 6 


ployed. 


per cent aluminum 


and has been frequently to 
pensive for most commercial castings. 
Aluminum imparts stiffness and fluidi- 
ty to 
tin in this respect. 


to 


zinc-copper alloys and excells 
Three per cent of 
aluminum added 
87 


strength 


10 of copper and 
per cent zinc increase the 
five-fold. Phosphorus also 
adds strength and increases the fluid- 
ity. 


of will 


Nickel increases tlfe strength and 
elasticity of these alloys, but its melt- 
ing point is so high that it can be used 
only in very small doses. 

The tin base alloys are best adapted 
to bearing mixtures. An excellent al- 
loy follows: Tin, 65 per cent; zinc, 
29 per cent; copper, 4.5 per cent, and 
antimony, 1.5 per This 
termed a bronze. 


cent. alloy 


white Parsons 


is 


white bronze contains 56.5 per cent 


5 
of tin, 38.5 per cent zinc, 2.5 per cent 
copper, 1.5 per cent antimony, 0.5 per 


cent of lead and 0.5 per cent of alum- 
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The lead doubtless is an im- 

These alloys are used ex- 
tensively for die-cast bearings, al- 
though numerous’ variations from 
these mixtures also are employed. 


inum. 
purity. 


Numerous elements 
mixtures also being 
particularly that 
the physical properties. The latest of 
is boron. An alloy is recom- 
mended for die-casting that contains 
80 per cent of 19.75 per cent 
of boron-copper and 0.25 per cent of 
antimony. It is claimed that this is 
tough, hard and equal to babbitt met- 
al. Its melting point is 900 degrees 
Fahr. Titanium also is being experi- 
mented with 


for die-casting 
investigated, 
will increase 


are 
those 


these 


lead, 


and as this element re- 
moves oxygen and nitrogen it should 
prove exceedingly beneficial. Magnes- 
ium, are being 
tried for the production of alloys with 
low specific gravities, but no combi- 
nation has yet been found that can be 


successfully 


sodium and calcium 


die-molds under 
pressure. Thallium, tallurium and cad- 
mium vith 
points, but have not proved success- 


cast in 


are metals low fusing 


© ° ° ‘ 
ful in die-casting mixtures. 


The great 
die-castings 


objection to 
that they 
porous and spongy in the center, even 


many 
is are 
though they may have a smooth, sound 
If could 
be produced that would be solid, homo- 


exterior surface. an alloy 


and fine-grained throughout 
the cast part, or if the molding meth- 
ods could that this 


result could be obtained, the strength 


geneous 


be improved so 
of the castings would be greatly in- 
creased and their uses would be great- 
ly multiplied and extended commercially. 


The Manufacture of Bronze Valves 


id 
A & 
HOSE 


a valve 


established 
al- 
ready learned, by costly ex- 
perience, the principles of 
Valves must made 
of metal strong and clean enough to 


who have 


business have 


valve making. be 


withstand steam, water or air pres- 
sure, and for marine work must be 
made of metal that will withstand 


salt water action. They must be neat, 
strong and durable, efficient, but not 
bulky. 

In ordering valves the maximum as 
well as the minimum weight is gen- 
erally specified; if heavy, the over- 
weight is not paid for; if 
weight, they are apt to be 
is the aim 
valves 


under 
rejected. 
of all 
to produce 


For this reason it 
of 


manufacturers 
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an article as light as possible, yet to 
come within the specifications. There 
is where the usually starts, 
and in most cases does not stop. 


trouble 


A foundryman who thoroughly un- 
derstands his 
can 


where 
the metal, 
but in too many cases the valves are 


business knows 


he reduce or increase 
designed by a draftsman or pattern- 
maker who has little or no actual ex- 
perience in the shrinkage and contrac- 
tion of metals. The patternmaker 
makes patterns according to drawings, 
the foundry foreman, as a rule, is not 
consulted, and when he offers sug- 
gestions they are generally ignored. 
Sometimes another samples 
are copied. This would be success- 
ful if the details were 


firm’s 


followed 


minutely; instead, the general dimen- 
taken and the idea of uni- 
metal overlooked. 
The core boxes and patterns 
sent to the foundry and are so ar- 
ranged that one whole order can be 
completed at a time, which, of course, 
greatly reduces the cost of molding 
and subsequent machining. 

This is expensive economy for the 


sions are 


formity of is 
are 


beginner, as samples of each valve 
body, with appurtances, should be 
cast, tested, machined and weighed, 


and not one but several of each cast 
from different heats and gated sev- 
eral ways before the actual manufac- 
turing is begun. The first cost will 
ultimately be a great saving. 

I will cite a case where the writer 
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made successfully a large order of 
valves, up to three inches in diame- 
ter, on the squeezer machine, but not 
without countless changes in pattern 


design. The patternmaker’s attention 
was directed to the design of the 
valve bodies, particularly where the 


body joined the hexagon or flanged 
end, the hexagon being too heavy for 
the adjoining body. It was suggested 


that generous and well tapering fillets 


be placed at this point. This was 
overruled on the ground that the 


casting would be overweight. 

The writer then advised taking some 
off the hexagon and other heavy 
parts, distributing this over the body, 
thereby making the thickness of metal 
more uniform. This would not be 
considered as in some cases it would 
necessitate making new patterns and 
core boxes. 

The argument resulted in one order 
being cast, machined and tested with 
a loss of as high as 50 per cent on 
account of leaky valves. The foun- 
dry foreman came in for some atten- 
tion, he and the melter having been 
charged with mixing and melting poor 
metal. Test bars were cast from each 


heat, and the physical and chemical 
analyses were found to be satisfac- 
tory. Strangely, the other castings 


made from the same heat as the leaky 
valves stood the test and at a higher 
pressure. Furthermore, with the ex- 
ception of about 2 per cent, the de- 
fective valves all leaked in the 
place—at the neck—where the 
gon ends joined the body. 


same 
hexa- 


When these defective castings were 
replaced, the writer, after endless ex- 


- PROBLEMS OF THE BRASS FOUNDER 


| What To Do and How To Do It 


Remelting Manganese Bronze 


Can manganese bronze be _ remelted 
repeatedly without injuring its prop- 
erties and if so, what additions in the 
form of new metal should be made and 
what fluxes should be used? 

Manganese bronze deteriorates rapidly 
when remelted, due to the oxidation of 
the zinc, manganese, iron, etc., to which 
it owes its strength. The addition of 2 
cent zinc to remelted manganese 
bronze often is recommended to com- 
pensate for the oxidation of this metal, 
but in practice it is advisable to make 
the addition of zinc with great caution, 
as weak and brittle castings may result. 


per 
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planation, allowed to have 
some of the pat- 
terns, with the satisfaction of making 
castings, by the previous method of 
molding, with a loss of about 3 per 


cent on the ones changed. 


was 


changes made in 


Cores For Valve Bodies 


At another time an order for 32, 
14-inch double disc gate valves was 
received. The writer designed the 
core box to make a solid core and 
the pattern in course 

He objected to non- 
uniformity of metal, but did not suc- 
ceed in having this changed. This 
and machined; the 
castings did not show a blemish, but 
when tested, 31 of the 32 leaked. A 
change of pattern design was insisted 
upon, but my colleagues were “from 
Missouri” and had to be shown. The 
patterns removed from the 
squeezer plate and six of them were 
made on the bench in pairs, each pair 
gated differently, as some thought the 


naturally saw 


of construction. 


order was cast 


were 


trouble was improper gating. This 
set was cast in three different heats 
with some high pressure valves: all 


of the six ledked when tested, while 
the large high pressure valves did not. 
The design of the pattern was 
changed. The valves were lighter but 
uniform in thickness. We cast 
same mixture, all of 
test. 
the squeezer board, 
made and 
due to dross. 
for 


more 
tne 
the 
were replaced.on 
the order for 32 
leaked; this 

In making 


four more of 


which stood 
was one 
was 
bodies 
essential, and 
experimenting I 


cores valve 


a good core sand is 


after considerable 


considered 
alloy 


If it is 
the 


necessary to add 
should be thoroughly 
stirred after this addition has been made 
and a sample of the metal should be 
poured into a small ingot. The fracture 
of this sample will show whether too 
much zinc has been added. If this is 
the the remedy is to hold the 
metal in the furnace until sufficient zinc 
has volatilized to bring back the metal 
to its former state of ductility. 
Manganese and iron lost by oxidation 
cannot be replaced as easily as the zinc 
because of the refractoriness of these 
consequently, the repeated re- 
melting of manganese bronze results in 
its ultimate deterioration into common 


zinc, 


case, 


metals ; 


The patterns. 
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have found that a fine grade of sand, 
similar to lake sand, mixed with one 
part of linseed oil to 30 parts of 
sand and run through a mill produces 
a smooth core that does not swell or 
crack when drying. It is easily re- 
moved from the casting, does not 
blow and leaves a smooth, clean cast- 
ing. In order to produce cores of 
uniform size and to dispense with un- 
sightly joints, fins and pasting, it is 
absolutely necessary to use core boxes 
of a design that will leave a_ solid, 
one-piece core. This method, of 
course, necessitates the use of drying 
shells. The mounting of patterns on 
squeezers also is an item not to be 
overlooked. Too frequently an over- 
energetic producer will figure on quan- 
tity regardless of quality. 

Gates should be placed where they 
can be removed easily, the hexagon 
or flange is a good location for them. 
However, the gates must be located 
so as not to run directly to the valve 
seat or into the sand pocket between 
the flanges. The return gate is far 
better than a gate running directly 
into the casting from the feed gate. 
The sand should be well. tempered. 

The metal must be hot. More 
valves have been lost on account of 
cold metal than have been lost by 
hot. I used a pyrometer that regis- 
tered to 2,500 degrees Fahr., but 
metal poured at this temperature 
would misrun small valves. Valves 
can be made light, but the metal must 
be equalized as much as_ possible. 
Where heavy sections join lighter 
ones abruptly, or at sharp, deep 
curves, leaks are bound to occur. 





MS 
= 





brass unless the operation is conducted 
by a_ skilled metallurgist, who by the 
addition of the proper percentage of 
the easily oxidizable elements at each 
remelt, keeps the composition of the 
alloy practically uniform. 


Aluminum Crank Case Difficulties 


We casting four-cylinder alum- 
run cases, but experience con- 
trouble from cracking and 

We dry sand cores, 
but the blow-holes largely occur at the 
point where a S%-inch tube, 23 inches 
long, is cast into the crank case. We 
have tried coating the tube with solder, 


are 
crank 
siderable 


blow-holes. use 
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but no satisfactory results have been 
obtained. : 

The cracking undoubtedly is due 
either to the cores which are too hard 
or to the use of an _ unsatisfactory 
mixture of aluminum. A No. 12 alloy 
is recommended, which contains alum- 
inum, 92 per cent, and copper, 8 per 
cent. If this mixture is being used, 
the cores are causing your trouble and 
should be made softer. In some shops 
crank cases are being molded entirely 
in green sand, only a few small cores 
being dried. By the green. sand 
method cracking is avoided and a 
much casting is obtained. 
The blow-holes around the tube insert 
are caused by the condensation of 
moisture from the sand. The best 
remedy would be to heat the tube 
until it is warmer than the sand and 
if one end of the tube extends above 
the mold, heating could be effected 
by the insertion of a red hot iron 
rod just before casting. If the tube 
is enclosed in the mold and cannot 
be heated, it should be made as hot 


smoother 


as possible before insertion and a 
flow-off should be provided on the 
mold close to the point where the 


blow-holes form. 


Brazing Aluminum 


We would like a mixture suitable for 
brazing aluminum. 

Aluminum cannot be 
considerable difficulty is experienced 
in soldering this metal. There are a 
large number of alloys used for solder- 
ing aluminum, one of which consists 
of the following: Tin, 29 ounces; zinc, 
11 ounces; aluminum, 1 ounce, and 5 
per cent phosphor-tin, 1 ounce. 


brazed and 


Brass Valve Troubles 

We are experiencing considerable dif- 
ficulty with the valve metal we are mak- 
ing. The mixture consists of copper, 
86 per cent; tin, 6 per cent; zinc, 4 per 
cent, and lead, 4 per cent: When. sub- 
jected to ordinary use, this metal ts sat- 
isfactory, but it becomes pitted when hot 
or salt water is permitted to pass through 
the valves. Can you give us a better 
mixture adapted for this work? We also 
have tried a Monel metal mixture, con- 
sisting of nickel, 60 per cent; copper, 33 
per cent; iron, 6.5 per cent. The test 
pieces cast were full of shrink holes. 
In the November issue of THE FounprRy 
was published a mixture of Monel metal 
consisting of nickel, 67 per cent; copper, 
27 per cent, and € per cent of other 
metal. Kindly let us know what this 
latter metal ts. 

We suggest a trial of the following 
alloy: Copper, 88 pounds; tin, 10 
pounds, and zinc, 2 pounds. While 
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the alloy noted is not adapted to 
valves exposed to superheated steam, 
it should withstand the action of hot 
water unless the latter holds chamicals 
in solution. We suggest the 88-10-2 
mixture because it is generally consid- 
ered to be the for superheated 
steam and, therefore, may give satis- 
factory results in this case. If a cheap- 
er alloy is desired, the following may 
be tried, as it has been found to resist 
the corrosive action of mine waters 
containing considerable amounts of 
sulphuric acid and sulphates held in 
solution: Copper, 81 per cent; zinc, 2 
per cent; lead, 8.5 per cent, and tin, 
8.5 per cent. The 6 per cent of other 
metal referred to as a constituent of 
Monel metal is iron, as this element 
always is present in this metal, which 
is a natural alloy of copper, nickel 
and iron and is not an artificial mix- 
ture. 


best 


Aluminum Shrinkage 


We are making circular aluminum 
castings, 1 inch thick, but we find that 
the upper surface is discolored and the 
metal has a wavy effect. The alloy we 
are using consists of 92 per cent of 
aluminum and 8 per cent copper. This 
mixture is made with a hardener. We 
have made these castings with and with- 
out risers, but the results invariably have 
been the same. Can you suggest a rem- 
edy for this difficulty? 

A section of these castings 
was forwarded for examination and 
an inspection shows that the difficulty 
is due to shrinkage, as the cope sur- 
face is slightly concave. The casting 
appears sound and the shrinkage is 
quite normal, the wavy effect being 
produced by a rich copper-aluminum 
alloy, which solidifies first, forming a 
net-work. In the interstices of this 
net-work the eutectic settles and ow- 
ing to the contraction, the upper sur- 
face of the casting sinks to a curved 
depression, out of which the bared 
tops of the net-work stand and form 
this wavy effect. The discoloration is 
caused by the metal being poured too 
hot. A pyrometer should be used for 
aluminum, the pouring temperature 
being about 1,250 degrees Fahr. The 
reason that the risers failed to correct 
the shrinkage is due to the projected 
flange on the outside of the castings, 
which makes it difficult to cut a suf- 
ficiently large gate to properly feed 
the mold. Your trouble can be over- 
come by inverting the mold and pour- 
ing it flange down. The taper of the 
castings then will diminish upward, 
permitting the mass of metal to settle 
unimpeded. If, any reason, the 
mold cannot easily be rolled-over, a 
chill in the cope might remedy the 
trouble. 


one of 
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Color of Brass Castings 


The color of the brass castings which 
we are making is dull and inasmuch as 
these are not machined to any great ex- 
tent, we would like to know what we 
can do to increase their luster when they 
are shaken from the sand. As we have 
just started our foundry, the sand ts new 
and our mixture consists largely of brass 
scrap with a small amount of copper and 
tin. Can you suggest a mixture that 
will be satisfactory for our work? 

The only way in which a good 
color can be obtained on brass cast- 
ings is by the use of metals. 
When a large percentage of scrap is 
used, the castings always will appear 
dirty and dull. The small amount of 
copper and tin which you are using 
is liable to do as much harm as good, 
as the mixture may not work well 
with the scrap that you employ. It 
will be advisable to use a_ small 
amount of scrap with at least two- 
thirds of new metal. Unfortunately, 
we are unable to suggest a suitable 
alloy, as we have no idea of the char- 
acter of your work. The following, 
however, is used extensively in the 
brass trade: Copper, 88 pounds; tin, 
31%4 pounds; zinc, 6 pounds, and lead, 
2% pounds. 


new 


Aluminum Core Mixture 


Can you furnish us a good mixture 
for aluminum cores? 

The following mixture can be used 
for both brass and aluminum cores: 
Silica or lake sand, 28 pounds; molding 
sand, 12 pounds, and linseed oil com- 
pound or plain linseed oil, 1 pound. 
Mix the lake and molding sands thor- 
oughly, add water until almost damp 
enough for use, then add the oil and 
mix thoroughly. It is important to ob- 
tain a thorough mixture of the oil and 
sand. The cores should be baked 
hot oven. 


im a 


High Pressure Anti-Friction Metal 


We would like to have a composition 
for an anti-friction metal that will with- 
stand a crushing strain of 10 to 12 tons. 


An anti-friction metal that can be 
subjected to pressures from 300 to 400 
pounds per square inch, follows: Lead, 
85 per cent; antimony, 10 per cent, and 
tin, 5 per cent. For pressures ex- 
ceeding 400 pounds per square inch 
a tin-babbitt will be required and the 
following mixture will be found satis- 
factory: Tin, 85 per cent; copper, 5 
per cent, and antimony, 10 per cent. 
This alloy can safely be used for 
pressures up to 1,000 pounds per 
square inch. 








How Plaster of Paris is Utilized for Patterns 


Economies That Can Be Effected in Model Making 
by the Use of Stucco and How the Work is Done 


ATTERNMAKING is a 


comprehensiveness 


trade 
possessing 
and variety met with in few 
other vocations. The intricate 


problems which are constantly 
add interest to the work and provide 
the patternmaker with a splendid op- 


portunity for exercising the power ol 


present 


his resources, and for these reasons 
principally, . 
classed as one of the most interesting 
To be a thoroughly com- 
the patternmaker 


knowledge 


patternmaking may be 
of trades. 
petent workman, 
must possess covering a 
wide field. 

He must ever be on the outlook tor 
new his for 
seldom is he asked to make a pattern 
repetition of one 


ideas concerning trade, 


which is an exact 
which has already passed through his 
hands, and he must be ready at any 
time to undertake work involving 
principles which he may not hitherto 


have had occasion to use. 


He must be clear in that faculty 
called imagination and be able from the 
inception of any piece of work in 


is engaged to imagine it in 
that he 
may foresee any difficulties which are 
likely to arise either in the construc 
the the 


departments to 


which he 


its complete form, in order 


pattern or in other 


the 


tion of 
which results of 


his labor will pass during its progress 


through the works. 
The Perfect Pattern 
At times the patternmaker has no 
choice but to follow strictly the 
details given; more often, however, 


latitude 
allowed to his the 
vantage to which he puts this liberty 


there is a certain amount ol 


discretion and ad- 
forms a means of judging his capabil- 
ities and true value as a tradesman 
The two the 
trade whose requirements need to be 
chiefly considered by the patternmaker 


branches of foundry 


are the molding and assembling de 
partments. It seldom follows that the 
provision made to facilitate the work 
in one of these departments meets the 
convenience of the other and 
this is the case the discretionary pow- 
er of the patternmaker comes into 
view in deciding the proportion due to 
each and yet adhering to the require- 
ments of the design. 

The perfect pattern, therefore, might 
be defined as that piece of work to 


when 


amount of consid- 
eration has been fairly given to each 
of these departments and the ideal 
patternmaker, one who is able to ac- 


which the correct 


complish this result in the shortest 
time. 

It, therefore, will be observed that 
the work performed by the pattern- 


maker is perhaps as important as that 
of any of the other trades 
the Not only has he 
to be conversant with the requirements 


connected 
with foundry. 
of his own trade, but he must possess 
a knowledge of the technical 
met with in each of 

other branches connected therewith. 


difficul- 
the 


ties to be 


Knowledge of Drawing 
In this way the patternmaker, to a 
certain responsible to 
for the 
for 
branch 


degree is sev- 
proper con- 
this reason 
of the 


work is 


eral departments 


duct of his work and 
foun- 
subject to 
Criticism has been 


art of 


there is no other 


dry trade whose 
so much criticism. 
“the judging with 
propriety concerning any object”. Be- 
fore one can offer criticism, he should 
have before him all the circumstances 


band 
defined as 


which led to the work being carried 
out in any particular way; and when 
that course 


has been 


then be 


adopted, he 
conversant with the 
difficulties which had to be overcome 
in carrying through the work. 


should 


The knowledge of drawing required 
of the patternmaker second 
only to that of the draughtsman; in 
fact in some foundries where the class 
of work not the 
ployment of a draughtsman, the 
ternmaker must 


must be 


does necessitate em- 
pat- 
his own details 
and decide upon points which, under 
ordinary circumstances, would be con- 
sidered quite outside the province of 
the natural requirements of his trade. 

Patternmaking is a 
which no hard and fast 
tablished, 


draw 


trade regarding 
rules can be es- 
Every piece of work,  alth ugh 
embracing many of the principles com- 
mon to every pattern, must be thought 
out independently and treated accord- 
ing to its special requirements. It is 
a mistake to rush a pattern through 
the pattern shop, for one finds, when 
it reaches the molder, it causes no end 
of trouble. Here it is that adverse 
sometimes warranted. A 
molder has plenty of trouble in the 
ordinary course of his labors without 


criticism is 
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the annoyance of an ill-made and un- 
workable pattern. 

It is sometimes politic to spend as 
little time as possible on a pattern 
from which perhaps only one casting 
is required, the extra expense in mold- 
ing being more than compensated for 
by the saving of time on the pattern. 
But even under circumstances such as 


these, there is no excuse for the ab- 
sence of the elementary necessities 
such as the absence of draw, or the 


jointing of the pattern at the partings 
of the mold, facilities for rapping, etc. 

We have the converse side of this 
problem when we find highly finished 


patterns, on which time and expense 
have not been spared, but are com- 
paratively useless for want of proper 


consideration as to how they should be 
molded. Many mistakes are caused by 
a lack of knowledge in the 
art of molding on the part of the pat- 
ternmaker. These mistakes should only 
occur when the pattern department is 
isolated the molding department, 
such as in some engineering shops, where 
it is the custom to procure the models 
from an outside maker. The pattern- 
maker on work such as this, is at a 
disadvantage, owing to the fact that 
he cannot consult with the molder as 
to how a pattern should be made in 
order to facilitate the molding. When 
the patternmaking and molding shops 
are in conjunction with one another, 
there should be no cause for com- 
should there be the least 
to the best method of con- 
the pattern to suit the con- 
of the molder his advice can 
at once be obtained. It is essential, 
that the utmost cordiality 
should exist between the patternmaker 
and foundry departments and it is 
the duty of the superintendent to see 
that such a relationship does exist, 
for no department can work to its em- 
ployer’s interest if there is not a 
mutual understanding that each must 
work in the interest of the other. 


thorough 


from 


plaint; for 
doubt as 
structing 
venience 


therefore, 


Plaster for Patterns 


Plaster of Paris or stucco, as it is 
more commonly called in the foundry, 
in recent years has taken a prominent 
place among the materials used in the 
construction of patterns. In no branch 
of the trade of patternmaking has de- 
velopment been so marked as in the 
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Fig. 23. Fig. 24 
















































































CS eS eS ee _— 
Rees es cee ce ee ees ee ee eed * eel lie a 


Fig. 27. 
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HOW VARIOUS PATTERNS ARE MADE IN PLASTER OR STUCCO 
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working of this material. Plaster of 
Paris is a soft, white powder, prepared 
from gypsum by reducing it to the 
anhydrous state by calcination at a 
temperature not exceeding 127 degrees 
Cent. If the temperature of 127 de- 
grees Cent. be exceeded the gypsum 
fuses and the powder obtained from 
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than others, and these will be discussed. 

In these days of keen competition, 
every item in the production of cast- 
ings must be cut down to the mini- 
mum and a most important item when 
only a few castings are required is the 
cost of the pattern. It is often the 
case that the foundry that can pro- 
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man to see that his patterns are made 
in the most expeditious manner and 
constructed with the cheapest material. 
Perhaps the class of trade to which 
stucco may be said to be best adapted 
is in the manufacture of hollow-ware, 
including pipes, gutters and light cast- 
ings generally, and the reason why 
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Fig. 41. 
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Fig. 43. 
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Fig. 50. 
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SUGGESTIONS FOR MAKING 


it does when made into a paste 
with water, readily set or harden—the 
physical property upon which the great 
utility of plaster 
There are several branches of the 
foundry trade to which the use of 
stucco can be more readily adapted 


not, 


of Paris depends. 


CHANNEL 


SECTION PATTERNS IN PLASTER AND 
MOLDING 


duce the castings with the least pat- 
tern expense is the one which secures 
the order. Every hour expended on 
the pattern adds to the price of each 
casting and when only a few castings 
are required, this has a serious effect. 
It, therefore, behooves every foundry- 


THE USE OF PLASTER BLOCKS FOR 


this trade is confined to certain parts 
of the country is that the patterns for 
the various articles are produced in 
these centers at the least possible cost 
by the free use of stucco. In fact, 
the working of this material in some 
foundries is reduced to a fine art. 
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The value of stucco as a material 
with which to make patterns cannot 
be overestimated. Its plastic nature 
renders it suitable to be shaped prac- 
tically into any form and its readiness 
to set into a hard substance enhances 
its value. The usual method, when a 
number of castings is required, is to 
make a metal pattern from the stucco, 
but in many cases when only one cast- 
ing is required it may be made direct 
from the stucco. 


First Use of Plaster 


The introduction of* stucco into the 
foundry dates back to about the middle 
of last century, since when its practicabil- 
ity as a material with which to make 
patterns has increased considerably. Its 
introduction was the means of revolu- 
tionizing the trade to which reference 
has been made. Before going into the 
subject of practical stucco work, it might 
be interesting at this stage to give a 
short account of some of the methods 
adopted with that class of models known 
as shell patterns, or patterns which leave 
their own core, prior to the use of 
stucco, and in this way we will be 
better able to appreciate the saving of 
time, labor and material since its in- 
troduction. 

Let us take as an example a pattern 
for a quarter bend with the usual bell 
and spigot joints, Fig. 1. One of the 
former methods of producing a pat- 
tern such as this was to ‘make a 
wooden block to the exact size and 
shape of the core jointed at the part- 
ing line, as the pattern was required 
to leave its own core. This wooden 
block was then covered with sheet 
lead to the thickness of metal re- 
quired. Owing to the shape of the 
block the covering with sheet lead 
was not an easy process, as it neces- 
sitated considerable cutting and sold- 
ering. A wooden pattern was turned 
on the lathe to the shape of the bell 
and spigot, leaving a print or bearing, 
as shown in Fig. 2. 

A mold was then taken from this 
and after the pattern was withdrawn 
from the mold it was again placed on 
the lathe and turned down to the 
shape of the core, Fig. 3. This wood- 
en core, after being sand-papered, was 
faced with chalk to give a good sur- 
face to the inside of the lead pattern, 
lead being the material with which it 
was cast. This was again placed in- 
side the mold and formed the core, 
as indicated by the dotted lines in 
Fig. 2. After being cast in lead, it 
was cleaned, cut in two and the wood- 
en core removed, keeping one of the 
parts full. This was afterwards faced 
with a file to the exact half and the 
pattern for the bell and spigot was 
complete. These halves were kept as 
original patterns, two halves were cast 
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from each and soldered onto the sheet 
lead, which formed the body of the 
pattern. Iron patterns were then made 
from each half, fitted and filed in the 
usual way, making the complete shell 
pattern. 

Another method adopted in some 
foundries consisted of making a com- 
plete solid pattern in wood with bear- 
ings at the ends and a core box to 
suit. These expensive methods ci pat- 
ternmaking have been entirely super- 
ceded by the introduction of stucco. 

In making the pattern of this quar- 
ter bend in stucco, the following meth- 


paper and made perfectly smooth to 
insure a good surface on the stucco. 
A wooden laying-down or turning- 
over board is required, a little larger 
than the pattern to be made, also a 
thir piece of wood, about 3/16 inch in 
thickness, cut to the shape or contour 
ct the pattern. This is called the 
guide or guard strip and is secured 
to the board. Fig. 7 shows the board, 
guard strip and gage, ready to receive 
the soft stucco, which is laid on the 
track of the gage, as indicated by the 
dotted lines. The gage then is moved 
along the edge of the guard strip, the 
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TABLE OF 


SUGGESTED CAMBERS FOR CASTINGS OF 


CHANNEL SECTION. THE 


FIGURES APPLY TO CASTINGS 6 FEET LONG, ON WHICH TWO CONTRAC- 


TIONS HAVE BEEN ALLOWED. 
CASTINGS ARE MADE 
OF 

ods would be pursued: 

First gages are required with 
semi-circular openings, one cut to the 
inside and the other to the outside 
diameter of the pipe. The one, Fig. 4, 
is called the block or core gage and 
the other, Fig. 5, the outside or thick- 
ness gage, these two gages being sim- 
ilar in all other respects except the 
diameter of the opening. The gages 
usually are made of sheet metal or 
from a thin plate of cast iron, the 
half round face being champfered 
away at the back, as shown on the 
enlarged sketch, Fig. 6, leaving not 
more than a 1/32 inch on the cutting 
face. After being filed to diameter, 
this face must be finished with emery 


two 


PATTERNS FROM WHICH THE ACTUAL 
SHOULD HAVE 
CAMBER 


HALF 
GIVEN 


THE AMOUNT 


stucco built-up until the block or core 


takes the exact shape of the gage, as 
shown in Fig. 8. This block next re- 
ceives a coat of shellac varnish and 
when dry, is given a coat of oil. The 
oil is to the stucco worker the same 
as parting sand to the molder; it al- 
lows the thickness, when run up, to 
part from the block and the use of the 
varnish on the block is to form a 
surface on the stucco, through which 
the oil cannot penetrate. 

Fig. 9 shows the outside gage ready 
to sweep-up the soft stucco which is to 
form the thickness. This gage is moved 
along the edge of the guard strip in 
the same way as the block gage and the 
soft stucco is built-up until it takes the 
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form of the gage. The stucco method 
described is called guard work and is by 
far the most commonly practiced. It 
will be observed that the stucco might 
be made to take practically any shape. 
All that is required is to make the 
guard strip to the required form and 
to work the gage along this form. 


Making the Bell and Spigot 


We have now to deal with the bell 
and spigot, but doing so, it 
might be well to state that in all 
foundries where there is a run of this 
class of work original patterns of bells 
and spigots are in stock for all the 
standard sizes of pipes made, and 
when the stucco is run up, it is only 
a matter of setting the bells into posi- 
tion to complete the pattern. 


before 


The same applies to the gages; in 
all well appointed, hollow-ware foundries 
gages stock to suit all the 
standard sizes of pipes and when an 
order is received for some article for 
which there is no pattern, there is no 
time lost in making one. 

We now will consider the patterns 
for the bell and spigot, as it takes us 
into another form of stucco practice, 
called spindle work. <A_ spindle is 
erected on trestles, as shown in Fig. 
10, and pins are put in the spindle at 
intervals to prevent the stucco 
revolving except with the spindle. 


are in 


from 


A gage then is placed on the trestles, 
cut to the shape of the core of the bell 
and spigot secured at a 
from the center of the spindle to give 
the required diameter. Tarred 
any other cheap material is wound round 
the spindle to.within a short distance 
The 
the tarred 
and the spindle is revolved by a handle. 
As it revolves, the soft stucco is formed 
into shape by the the 
way as a loam round 
When the part 
is finished, the gage is removed and the 
hatched part, Fig. 10, is cut out of the 


and distance 


rope or 


from the edge of the gage. soft 


stucco then is built on rope 


fixed gage in 


same core for a 


column. block or core 


gage. A small V-groove is cut in the 
block to prevent the thickness revolv- 
ing except with the block. After this 
is done, the block then 
oiled and the gage again is placed in 
its original position and the thickness 
run When finished, only a half 
pattern of each is used. From these, 
original patterns are cast and stocked 
ready to place on any pipe connection 
which may be run up. 


is varnished, 


on. 


Another form of machine for stucco 
work is the vertical spindle, Fig. 11. 
The machine is more applicable for 
work of larger diameters than the 
horizontal spindle. All the parts are 
stationary except the frame that se- 
cures the wooden gage, which re- 
volves. The sketch shows a pattern 
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for a cast iron base for a flag staff 
ready to cut off. 

Another method of sweeping-up 
stucco is known as center work. The 
center from which this method derives 
its name is a small plate, about % 
inch thick with two holes countersunk 
for screws and one hole is in the cen- 
The plate then is sunk into the 
board on which the stucco is to be 
run up, making the top of the plate 
to line with the face of the board. 
A spindle operates in this center hole, 
which is flattened at one of the ends 
and is provided with holes for secur- 
ing it to the revolving gage. 

Fig. 12 shows a small wheel run up 
by this method. The gage is first 
cut to run up the block and afterwards 
cut, as illustrated, to give the thick- 


ness. 


ter. 


It might be stated that when a good 
face is desired on the stucco or when 
there are some featttres requiring 
sharp lines, the gage should be made 
of zinc, as nothing gives a better line 
or finish than a zinc gage. 

The method of making a stucco pat- 
tern for a siphon bend, Fig. 13, next 
3efore discussing 
the stucco process, we first shall con- 
sider the method usually adopted in 
dealing with this class of work. 


will be considered. 


Making Siphon Bends 


Fig. 14 layout board with 
guard strip in position and the track of 
the gage is indicated by a dotted line. 
This is one of the most difficult patterns 
to make, owing to the internal curve, 
AB. In making this pattern, it is al- 


shows a 


most impossible to get a true curve at 
D), and when running on the thickness, 
there is every chance of it tearing off at 
that point. 
the guard 


In making the reverse side, 
strip is removed 
turned upside down 
and attached to another board, as shown 
on Fig. 15. The bells then are added to 
each half and the pattern is ready to 
pass to the molder. 

We now will describe a method by 
which both halves of the pattern can be 
run up at the same time and the diffi- 
culty experienced with the internal 
curve eliminated. The iron gages and 
the layout board are required, two halves 
(right and left) of the siphon bend be- 
ing scribed on the layout board, Fig. 16. 
Two strips, EF and GH, are secured to 
the board, and pins, % inch in diam- 
eter, are nailed into the board at the 
centers, A, B, C and D, leaving a part 
projecting about 2 inches outside the 
board. The soft stucco is placed on 
the track of the gage which starts at E 
and is drawn along the edge of the 
strip, EF to J. When the other edge of 
the gage contacts with the side of the 
pin, A, it is held against it and is re- 
volved until the other edge contacts with 


from its 


present position, 
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the pin B. The gage then is revolved 
on the pin B until the edge which re- 
volved on pin A contacts with the edge 
of the strip GH at J. The gage then is 
drawn along the strip from J to K, 


when it is revolved on the pin C and 


then on pin D and again on to the edge 
of the strip EF at L; it then is drawn 
along the strip and finished at F. When 
the thickness has been run on, the 
ends are faced to the proper lengths 
and the bells are placed in position. 
The pattern then is ready to pass to 
the molder for the iron pattern, as 
shown in Fig. 17. 


Overcoming Internal Curves 


The question of how to overcome 
the internal curves which occur fre- 
quently in stucco work is a matter 
of much concern to the patternmaker 
and those who have had experience 
with work of this nature will appre- 
ciate this means of overcoming the 
trouble. Even on work where cir- 
cumstances do not permit using this 
method, its principles can be com- 
bined with the former practice by hav- 
pin. fixed temporarily at the 
both the internal and ex- 
curves and when the work at 
these parts is finished, the pin is re- 
moved to allow the gage to pass on 
to the remainder of the work. In the 
case of siphon bends, offsets and sim- 
ilar work, it is necessary to make two 
separate half patterns, right and left 
hand. 

With pipe bends the reverse hand may 
be obtained from one pattern by inter- 
changing the bell and spigot, Fig. 18. 
A joint is made in the thickness only 
at the points XX and YY. A casting 
is first made from the pattern with the 
bell at A and the spigot at C, after 
which the bell at A is removed to B 
and the spigot from C to D. This re- 
verses the pattern and thus makes the 
model when both halves are 
brought together. 

Fig. 19 shows a tapered or reducing 
bend, which has caused difficulty for 
many patternmakers. Let us assume that 
the bend tapers from 6 to 4 inches and 
the thickness of metal is 34 inch. Make 
a template to the plan of the bend, Fig. 
20, approximately 1% inch thick, the 
part AE to BF being 634 inches wide, 
CG to DH 434 inches wide, and BF to 
CG varying from 634 to 434 inches. 
Secure this template to a layout board 
and make four gages, as shown in Figs. 
21, 22, 23 and 24, respectively. Figs. 21 
and 23 are the block gages and Figs. 
22 and 24 are the outside gages; build- 
up the soft stucco on the top of the 
template, Fig. 20, and with the gage 
Fig. 21 sweep the stucco into shape, 
the check, J, being drawn along the inner 
curve of the template from E to G. 


ing a 
center of 
ternal 


complete 


(Continued on page 34.) 











Application of Electricity to Foundry Work 


How the Electric Motor is Used to Advantage in Casting 


Plants and the Eccnomies Effected by Its Installation 


HE overall power plant effici- 

ency of the typical modern 

iron foundry has steadily im- 

proved: with the successive 
developments in the electrical art, as- 
sisted by the growing tendency on the 
part of the manufacturers of electric 
apparatus to so modify the designs of 
their render 
adaptable to the arduous operating 
peculiar to iron foundry 
where the unavoidable pres- 
the air of steam, sand and 
other abrasive dust makes it impera- 
tive to afford adequate protection to 
all moving parts of motors and con- 


machines as_ to them 
conditions 
service 

ence in 


trol apparatus. In order to obtain fully 
the economies inherent in electric ser- 
vice this protection must be secured 
without appreciable sacrifice of elec- 
trical or mechanical efficiency. The 
accompanying illustrations show some 
typical applications of General Elec- 
tric motors in iron foundries. 

The question as to whether alternat- 
ing current or direct distri- 
bution should be selected in any given 
case depends largely on local condi- 
tions, as both types of motors can be 
utilized to advantage in the operation 
of cranes, air compressors and ex- 
hausters, elevators, cupola auxiliaries, 
core machines and ovens, sand mixers 
and conveyors, and all classes of mold- 
ing machines and cleaning equipment. 


current 


Early difficulties in applying alter- 
nating current motors to crane ser- 
vice in foundries have been en- 
tirely overcome, and cranes, operated 
by variable speed mo- 


now 


wound rotor 


tors, are now successfully used for all 
foundry 


lifting operations; even the 
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a 
at some distance from the foundry or 
when central station energy is used, 
it is ordinarily preferable to adopt 
an alternating: current system of dis- 
tribution; arranging for charging stor- 
age battery trucks or locomotives, 
and energizing lifting magnets or mag- 





10-HORSEPOWER MOTOR OPERATING JOLT RAMMING MACHINE FOR MOLDS 


WEIGHING 


placing of cores and the withdrawing 
of patterns from the mold is now 
safely accomplished with alternating 
current cranes. 

When the located 


power station is 





ELECTRIC CRANE SERVING 
MOTOR GENERATOR SET ON THE CRANE ENERGIZES THE 
LIFTING MAGNET 


RAW MATERIAL 


BAY IN IRON FOUNDRY. A 





UP TO 9,000 POUNDS 


netic separators by means of small 
motor-generator sets located close 
to the point where the direct current 
service is required. 

Where the trolley type direct cur- 
rent locomotives are used it is general- 
ly best to supply the feeder system 
through a rotary converter, but an 
alternating current system can be 
maintained by the adoption of poly- 
phase induction driving motors for 
the locomotive. supplied through a 
double overhead feeder, and utilizing 
the tracks for one phase of the cir- 
cuit. 

The storage battery type of locomo- 
tive has now been developed so as to 
give high tractive efficiency with good 
operating economy, and is particularly 
well suited for foundry transport work. 
Its use obviates the necessity for 
stringing feeder wires and bonding 
the rails, and, in addition to the econ- 
omy thus effected, it can be operated 
in and about foundry buildings where, 
in many cases, the presence of feeder 
wires for the trolley type might be 
objectionable. 


It can be charged from a rela- 
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tively small generator, as the charg- 
ing period is distributed over several 
hours; the general current distribu- 
tion system being thereby relieved of 
the heavy overloads which otherwise 
would be incidentally imposed during 
the operation of trolley type locomo- 
tives. 

One of the striking features of cen- 
trifugal air compressors for .cupola 
service is the high efficiency which 
they are capable of maintaining for 
years without renewals. Other advan- 
tages of the centrifugal compressors 
are their small size for a given output 
and their high speed, the latter per- 
mitting the use of direct-connected 
high speed drivers. They require no 
belting or gears with their consequent 
loss of power, cost of upkeep, space 
occupied and noise. 

Sets with pressures of about one 
pound are especially adapted to foun- 
dry cupola service on account of the 
non-pulsating character of the blast. 
Adjustment of pressure can be ob- 
tained by changing the speed of the 
set by means of the motor field rhe- 
ostat in the case of direct current 
drive. This feature is not required 
in all foundries, although it is con- 
sidered essential in some. Induction 
motor-driven sets are arranged for 
constant speed and pressure and have 
given entire satisfaction on cupola 
service. When reduction of pressure 
is required, it is accomplished by 
manipulation of the blast gate. 


Steadiness of Blast 


An actual capacity of 400 cubic feet 
of free air per minute is generally suf- 
ficient for each ton of iron melted 
per hour. 

The most important advantage of 
these compressors is the extreme 
steadiness of the blast. This causes 
the continuous descent of the charge 
in the cupola and steady melting of 
iron, producing, therefore, more uni- 
form and _ satisfactory conditions of 
melting. 

The centrifugal type of compressor 
is well adapted for supplying combus- 
tion air to oil or gas-fired core ovens, 
and the compact arrangement of a mo- 
tor-driven compressor set permits its 
installation close to the core oven, 
where it occupies but little space and 
is under the immediate control of the 
core oven attendant. 

Where exhaust service is required 
it is usually advisable to sectionalize 
the system and operate relatively 
small blowers individually by means of 
direct-connected motors, in preference 
to large blowers serving single sys- 
tems. In this way the pressures re- 
quired in different sections of the 
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plant can be readily adjusted by vary- 
ing the speeds of the driving motors 
and when only a portion of the plant 
is in operation the cost of current in- 
curred for this service will be directly 
proportional to the useful volume of 
air exhausted. 

In foundries where high pressure 
air service is utilized for the operation 
of pneumatic rammers, hammers, chip- 
pers, molding machines, etc., the com- 
pressor is usually so located that an 
enclosed type of motor is not re- 
quired. 


The Motor Drive 


The speeds ordinarily required by 
these compiessors permit the use of 
direct-connected motors of either al- 
ternating or direct current type, and 
where an alternating current system 
has been adopted it will generally be 
found advisable to drive the compres- 
sors with synchronous motors of suf- 
ficient capacity to not only operate 
the compressor, but, in addition, to 
supply leading current to the system 
and thereby compensate for low lag- 
ging power-factor which may result 
from the intermittent operation and 
fluctuating loads of induction motors 
used in other sections of the plant. 

This feature of synchronous motor 
operation. is especially valuable when 
central station current is used, or 
when the induction motors are located 
at a considerable distance from the 
generating station. The use of syn- 
chronous motors will, in this case, not 
only compensate for the line losses 
caused by low power-factor, but will 
be beneficial to the regulation of the 
entire system. 

The practice in modern iron foun- 
dry sand handling plants indicates a 
definite tendency toward the adop- 
tion of individual motor drive through- 
out, and sand screens, mills, blenders, 
roll-feeds, elevators and conveying 
lines, etc., are now, as a.rule, each 
operated by a separate motor. Where, 
however, the various parts of the sand 
blending outfit are compactly arranged 
and are inter-dependent in operation, 
it has sometimes been found more 
economical to drive them as a group 
by a single large motor; utilizing 
chains or gears for interconnecting the 
different sections. The elevators and 
conveyors should preferably be 
equipped with individual drive in all 
cases, so that they may be used inde- 
pendently to meet the varying require- 
ments of different molding floors or 
core rooms with a minimum demand 
on the generating equipment. 

By sectionalizing the sand convey- 
ing system, relatively small motors 
may be used, as the loads imposed are 
practically uniform, and they can, 
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therefore, be run normally at full load 
throughout their operating periods. 
This is of special importance where 
alternating current is used, as induc- 
tion motors, when operating at par- 
tial loads, adversely affect the power- 
factor of the system. 

Totally enclosed motors with dust- 
proof bearings should always be used 
for the operation of sand-handling ma- 
chinery in preference to standard type 
open motors, even if the latter are 
carefully housed-in, as the enclosed 
type is designed for normal operation 
without excessive heating, and when 
a motor of the proper capacity is se- 
lected it delivers its maximum rated 
output to the driving shaft without 
requiring air conduits or other ex- 
ternal means of heat radiation. 

To minimize the first cost of an 
electrical installation, it is important 
to secure motors of the proper rating 
and overload capacity to exactly meet 
the load conditions imposed by the 
machinery to be driven. In _ cases 
where the actual loads are not known, 
they may be accurately determined by 
temporarily installing a motor of am- 
ple capacity and by means of record- 
ing instruments, noting the current in- 
put under all operating conditions. 
By this means haphazard methods of 
selecting motors for foundry work can 
be eliminated and the proper ratings 
of the'“motors accurately predeter- 
mined,-=This not only will tend to- 
ward economy in the first cost of the 
installation, but will avoid the replace- 
ment and shifting of motors which 
have been improperly selected. 

After the motors have been installed 
the use of recording instruments will 
serve to indicate the condition of the 
machinery, and faults in the mechan- 
ical and electrical equipment which 
would not otherwise be detected be- 
fore they became serious, may be 
promptly corrected and interruptions 
to service may thereby be avoided. 


Drive For Molding Machine 


The application of motors to ma- 
chinery on the molding floor as com- 
pared with the use of compressed air 
will show a considerable reduction in 
the amount of power required for a 
given amount of work, as the expendi- 
ture of energy for the operation of the 
machines when equipped with motor 
drive is entailed only during the time 
they are in actual operation, while the 
necessity for a constant maintenance 
of air pressure and the losses incident 
to long air lines are obviated. The 
power delivered electrically does not 
fluctuate with the varying loads en- 
tailed in this class of work, owing to 
the inherent regulation and ample 
overload capacities of modern gener- 
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ators, and the cost of running the 
wires is very low when compared with 
the expense of installing and maintain- 
ing pipe lines. 

The flexibility of the electric system 
renders it a simple matter to provide 
the molding floor with labor-saving 
devices of a portable or semi-portable 
nature. 

By providing suitable outlets on the 
various sections of the molding floor 
a single portable sand cutter or sim- 
ilar device can be utilized successive- 
ly on all the sand piles, and the sand 
for an entire molding floor can in this 
way be prepared after working hours, 
requiring the services of only one man 
to operate the controller of the ma- 
chine. 

In the cleaning room, as in other 
sections of the foundry, the use of 
individual motors has been found to 
result in a marked reduction in the 
amount of power required for a given 
equipment, and while short belts are 
in some cases retained to obtain neces- 
sary speed reductions in the operation 
of sand blast machines, tumblers, etc., 
a large majority of recent installa- 
tions utilize back-geared motors of 
the totally-enclosed type for work of 
this class, as they can be direct-con- 
nected to individual machines or to the 
driving shafts of small groups section- 
alized by means of clutches. This 
method affords the most compact and 
efficient arrangement for driving tum- 
blers, as the motors occupy but little 
floor space and at the same time are 
readily accessible for inspection and 
lubrication, while the use of dust- 
proof bearings and solid end shields 
protects them from mechanical injury. 


Drive for Tumblers 


For driving tumblers individually 
or in small groups, the capacity of the 
motor selected need be only sufficient 
for carrying the normal running load, 
as both alternating and direct current 
motors of proper size have sufficient 
overload capacity to provide ample 
torque, when starting the loaded tum- 
blers, without injurious heating or 
excessive current demand. 

While grinding sets may be success- 
fully run with belt connection to the 
motor, it is usually feasible to simpli- 
fy the equipment by mounting the 
grinding wheels directly on the motor 
shaft, preferably mounting a pair of 
wheels on a double shaft motor, there- 
by securing compact self-contained 
units, occupying a minimum area of 
useful floor space and rendering the 
consumption of power directly pro- 
portional to the amount of work per- 
formed. 

The range of speeds available in 
standard motors makes it possible in 
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most cases to select an equipment 
which will give uniform grinding 
speeds exactly suited to the require- 
ments of various classes of work. 

For the average iron foundry the 
most economical and effective illumina- 
tion can usually be obtained by a ju- 
dicious combination of. both arc and 
incandescent lamps, but, due to the 
great variety of structural arrange- 
ments and the distribution of the work 
in different plants, it is advisable to 
consider each installation as a separate 
problem. 


How Plaster of Paris is Utilized 
for Patterns 
(Continued from page 28) 


Then with the same gage, but with the 
check, J, draw the stucco along the outer 
curve from A to C. Next use the outer 
gage, Fig. 23, and finish the remainder, 
CG to DH. When this operation has 
been completed and the stucco has set, 
the block from A to-B will be 6 inches 
wide with parallel sides, from C to D, 
4 inches wide with parallel sides and 
from B to C the sides will vary from 
6 to 4 inches. At the point CG, where 
the 6-inch gage finishes its work, the 
shape of the block will be as shown 
in Fig. 25. The dotted line shows the 
correct shape of the block at this 
point, to which it is reduced by hand. 
The block then is varnished, oiled 
and is ready for the thickness, which 
is treated in a similar manner to that 
already described, but using the gage, 
Figs. 22. and 24, respectively. When 
finished, the pattern is removed from 
the top of the template and is placed 
on another layout board. When the 
bell and spigot are added, one-half of 
the pattern is complete. 

To produce the other half, the tem- 
plate is reversed, attached to the lay- 
out board and the stucco is run upon 
this side in the same 
viously described. 


manner as pre- 
The bell and spigot 
then are added and the whole pattern 
is complete. 
Another branch 
stucco is 


of work for which 
indispensable is in the pro- 
duction of patterns of channel section. 
There are several methods of prepar- 
channel-section patterns, 
each case the material 
First, two gages are required, 
one cut to the shape of the inside and 
the other to the shape of the outside 
of the required section and these are 
screwed to a wooden frame, as shown 
in Fig. 26. 

A layout board next is required, 
slightly larger and broader than the 
size of the pattern. To each side of 
this board is secured a strip, about 
34 inch in thickness, and from 3 to 
4 inches deep. The top edge of 


ing but in 


used is stucco. 


zinc 


each 
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strip is curved to the amount of cam- 
ber required on the pattern, Fig. 27. 

The layout board next is attached 
to a bench, the soft stucco is applied 
and the gage is moved along until the 
work is shaped, Fig. 28. 

When the block is complete, it is 
varnished, oiled and the inside gage is 
removed from the frame, leaving the 
outside gage. The same operation is 
performed with the outside gage which 
runs on the “thickness”. When the 
pattern is over 1 foot long, it is cut 
into parts to facilitate molding. The 
work, when varnished, is ready to pass 
to the molder. 

In the foregoing we have dealt only 
with straight channels. We now will 
consider the question of curved chan- 
nels. The pattern of a curved channel 
is run up similarly to that of a pipe 
bend, a template is made to the curve 
and the gage is held against it and 
worked around its contour, as shown 
in Fig. 29. Curved channels must be 
cambered in the same manner as pat- 
terns for straight channels. 

Stucco also can be used to advan- 
tage for making temporary core boxes, 
a box for a pipe bend being shown 
in Fig. 30. To produce a. core box 
in wood for a pipe bend is exceeding- 
ly expensive; to clay-out the thickness 
also is costly and to run up two half 
cores by the method shown in Fig. 
32 and to tie them together is not a 
very satisfactory way. The alternative 
suggested is that of making the core 
box in stucco, as shown in Figs. 33, 
34, 35, 36,37, 38°and:39. 


Elliptical Patterns 


A rather ingenious method of dealing 
with stucco patterns which are elliptical 
in form, next will be discussed. This 
apparatus is founded on that instrument 
known as the elliptical compass and ap- 
paratus for drawing an ellipse, Fig. 40. 
A further example of the use of stucco 
in the foundry is that of casting stucco 
into sand molds and the stucco 
castings as a pattern. This is commonly 
practiced ‘in some foundries and refers 
to the production of castings 
cylinder covers, Fig. 41. 


using 


such as 
The mold for 
this type of casting usually is produced 
by a method known as guide work. The 
guides are made to the form of the 
casting and are secured to a spindle, 
the sand being swept out to the form 
of these guides or strickles. 
than one 


If more 
required, it is 
found more economical to sweep the 
mold in the usual way and to cast 
a stucco pattern from the sand mold 
thus formed and then make the other 
castings from the stucco pattern. Of 
course, it would be very much better 
practice for the patternmaker to make 
a stucco pattern in the first instance, 
as outlined in Figs. 42 and 43. The 


casting is 


January, 1914 


use of plaster blocks in machine mold- 
ing practice is another example of the 
application of stucco to foundry work. 
The object of machine molding is to 
obviate the necessity of making a 
parting for the mold. Plaster blocks 
allow of molding by machine, cast- 
ings which otherwise could not be 
made. Briefly, the process is as shown 
in Figs. 44 to 52. The plaster blocks 
consist of a false top and a‘ false drag 
and a mold made from each when 
brought together forms the complete 
mold. The flasks, of course, must be 
interchangeable with a master flask. 
I am surprised that the idea embodied 
in this system is not more largely 
taken advantage of in ordinary prac- 
tice, as it is just as applicable to hand 
molding as it is to machine molding. 


False Plaster Tops 


In ordinary practice, using flasks 
which are not interchangeable and 
where a false top is required, nothing 
is better adapted to the purpose than 
a false top made of stucco. Partings 
of the most intricate nature can be 
made on a stucco false top, and drags 
rammed on a top made of this ma- 
terial requires practically no finishing 
prior to applying the parting sand 
necessary to separate the different 
parts of the mold. 

The following suggestions should be 
followed when working with this ma- 
terial: 

1—The box or basin used for mixing 
stucco should be well oiled, the sides 
being well tapered to allow the hard, 


unused stucco to be easily removed 
from the box. 


2.—The hands should be well oiled 
before starting to mix, the mixing to 
be done with the hands. 


3—In mixing stucco, the water 
should first be put into the mixing 
basin and dry stucco powder added 
afterwards, the proportion of water 
and stucco being about equal. 


4—A small amount of lime, about 
1 per cent, should be added to reduce 
the tendency of the stucco to swell. 


5.—The work must be finished with 
as little delay as possible, otherwise 
tearing off will result. 

The object of making patterns in 
stucco is chiefly one of economy, the 
process being considerably cheaper 
than wood patternmaking and in many 
cases is better adapted to certain 
classes of work. 

The table on 
suggested cambers 
channel section. 


page 27 contains 

for castings of 
The figures apply to 
castings 6 feet long, on which two 
contractions are allowed, but patterns 
from which the actual castings are 
should have half the amount of 
camber given. The cambers are for 
patterns of equal metal thickness 
throughout and represent merely the 
writer’s experience. 


made 





RACTICAL platers differ re- 
garding the actual character 
of the bath required and the 
thickness of metal essential 
to constitute a durable deposit. That 
there must be a wide range of opin- 
ion based on some experience ofr 
created by conditions of manufacture 
or the rulings of economic managers 


becomes more apparent each year. 
The question is orie of vital impor- 
tance and since the industrial world 


first became dependent upon the pro- 
tective and decorative possibilities of 


electro deposits, the opportunity for 
improvement has increased as_ the 
competition in business grew keener 


until at the present time the country 
is flooded with 
in the various arts, cheaply and poor- 


excellent specimens 
ly protected from corrosion and wear. 
The public has expect a 
finish which prove “a thing of 
beauty” and a joy for at least a few 
months, and is rapidly becoming aware 
of the apparent disregard of the man- 
ufacturer in this respect. On _ the 
other hand, there are firms that are 
selling their products at a higher price 
solely upon the merits of their electro 
deposits and find it a paying policy. 
Numerous writers advocate the pro- 
duction of thin coatings and _ state 
that metals thus covered are as effici- 
ently protected as would be the case 


reason to 
will 


if heavier deposits were produced 
and the liability of failure greatly 
lessened. Common sense will prove 


this statement to be false. Friction 
is unnecessary to produce disastrous 
results. 


corrosive 


The simple exposure to the 
influence of air*and mois- 
ture, such as a long sea voyage, will 
invariably tell the tale, while the ex- 
pense of finish is no more economical 
in the first instance because of extra 
work required to prepare the article 
or render the surface sufficiently per- 


Durable Plating Deposits 


By Seymour W Rowsbar 


fect to receive a salable finish after 
plating. 

Inferior novelty work which is 
merely washed or given little more 


than a strike, should not be compared 
with really important articles of com- 
merce which receive treatment at the 
hands of the plater. Capable platers 
who are the careful 
handling of flatware and hollow ware 
seldom seek a position in a plant 
specializing in casket hardware or sim- 


accustomed to 


ilar goods because of the lesser im- 
portance of the latter. We are not 
all in the novelty business and the 


novice attempting to establish a rep- 
utation by producing coatings in ac- 
cordance with the novelty goods idea 
will eventually receive a serious jolt 
in the form of complaints. 

What may 
coating in will 
beginning of a deposit in 
By these comparisons only 
to instill the minds of those 
striving to improve their product, the 
great importance of doing well those 
tasks which may the effort 
of doing at all. Comparatively few 
firms manufacturing even medium grade 
metal goods restrict their platers to 
certain limits in the matter of de- 
posits, therefore the fault lies with the 
plater. 


sufficient 
but the 
the other. 


constitute a 


one case be 


we wish 


into 


be worth 


Plating Iron or Steel 


When treating iron or steel we 
must consider the tendency of these 
metals to rust. Rust with reference 
to iron is in reality an oxide or per- 
oxide of iron which, when found 
on the surface of iron, even in minute 
quantities, continues to increase in 
volume and the corrosion deepens un- 
til eventually a scar or cavity is the 
result. A mere left by 


a careless form the 


once 


finger mark 


workman may 


nesting place of a multitude of active, 








molecules of red rust and 
finally develop into a hideous blemish. 
Each metal treated by the plater is, 
to some 


destructive 


extent, liable to infection 


by a rust peculiarly its own or what 


are technically termed oxides and 
each requires treatment for preven- 
tion or removal of oxidation which 


may be adapted to the particular met- 
al being treated. 

Ordinarily the plater does not re- 
ceive his work in a condition requir- 
ing rust, 
but he must be capable of determin- 
ing when such treatment is necessary 
and how to apply it. 


treatment for removal of 


In warm weath- 
er iron or steel will develop a decided 


coating of red rust if left exposed 
to the atmosphere of the average plat- 
ing room for a brief period. The 
rapidity of such formation is often a 
cause for a surprise to the less ex- 
perienced plater and urless detected, 
the rust will cause trouble. Improp- 


erly ventilated plating rooms with low 
ceilings and solutions are 
indirectly the cause of this annoyance. 
Articles left exposed the week 
end and found in a slightly rusty con- 


steaming 
over 


dition on Monday morning may be 
treated satisfactorily by boiling in a 
good solution of sufficient 
strength to loosen the dirt and soften 
the rust and then 
mersed in a 4 to 1 solution of water 
and sulphuric acid and quickly rinsed, 
or an oxalic acid dip may be kept 
handy for such purposes, as this acid, 
though mild, is effective and safe. The 
action is slower, however, than other 
acids. 


cleaning 


momentarily im- 


Sand-blasted surfaces and por- 
tions adjacent to soldered joints are 
especially liable to 
in a 


become corroded 
exposed to damp 
It is quite well ‘known that the 
surface of iron castings or sheet iron 
which has been 


few hours if 


air. 
allowed to remain 
(Continued on page 38) 
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Foundry Trade in Retrospect 


O MARKED changes in foundry practice are 
recorded among the developments of the year 
in the casting industry, although the move- 
ment of the trade pendulum has been pro- 

nounced. In the early months of 1913 business con- 
ditions were somewhat unsettled and the tonnage on 
founders’ books was considerably below the melting 
capacity. With the advent of spring, however, trade 
improved considerably and the majority of the shops 
were operating at capacity at the mid-year turn. 
Heavy railroad buying, to a large extent, was account- 
able for the activity of the steel and malleable foun- 
dries and jobbing foundries experienced no difficulty 
in maintaining capacity operations. The effect of the 
special session of congress to consider tariff and cur- 
rency legislation and the general unsettled feeling re- 
garding the political outlook, began to make itself 
manifest during the summer months, with the result 
that buying was curtailed, particularly by the large 
industrial corporations. The decline in new tonnage 
was particularly marked during August and Septem- 
ber and the closing months of the year witnessed only 
a slight improvement. The almost complete stagna- 
tion of the automobile industry was keenly felt by 
aluminum and brass founders, although the motor car 
builders now are contracting more liberally than at 
any time in the preceding six months. The enactment 
of the low tariff measure may have indirectly affected 
the iron trade, but no direct influence has been felt in 
the foundry industry. An era of low prices prevails, 
however, and the cost of manufacture must be re- 
duced proportionately to cope with the sharp com- 
petition which exists. The demands of labor continue 
to be difficult to meet and molders, in many centers 
were granted advances during the year. To satisfac- 
torily reduce the cost of production, the installation 
of labor-saving devices is more essential today than 
at any time in the last decade, and the foundryman 
whose shop is well-equipped throughout is in a com- 
manding position to compete at present low price 
levels. The shops less favorably equipped will be 
compelled to replace manual labor by mechanical de- 
vices to a large extent, and the movement in this 
direction will gain momentum during the early months 
of this year. Foundry equipment and molding ma- 
chine manufacturers already report increased inquiry 
and with the settlement of important political meas- 
ures trade conditions again will be on an even keel. 
After so protracted a period of buying curtailment 
and with stocks at a low ebb, the normal requirements 
will compel purchases in excess of those being made 
today. This foreshadows an improvement in trade 
conditions and an increased melt for all branches of 
the foundry industry. During the 12-month period 
which has just come to a close, pig iron prices de- 
clined from $3 to $4 a ton in all centers. At Pittsburgh 
the year opened with No. 2 at $18.40, compared with 
$14.40, the prevailing quotation today. Basic declined 
from $17.40 to $13.65 and malleable from $18.15 to 
$14.40. At Chicago pig iron prices also have been 
marked down. In January, 1913, Lake Superior char- 
coal commanded $18.75, compared with $15.50 at the 
close of the year. Northern No. 2 and malleable also 
declined from $18 to $14.50. At Cleveland, No. 2 
was reduced $4, from $17.75 to $13.75, and at Cincin- 
nati, southern No. 2 is quoted at $14.20 against $18.20 
a year ago. In the east No. 2 was reduced from 
$18.25, Philadelphia, to $14.75, and basic from $18 
to $15. Southern No. 2 likewise was marked down 
from $14 to $11 a ton. 
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Improved Eye Protectors 

During a discussion of safety de- 
vices for foundry employes at a re- 
cent meeting of foundrymen, it was 
stated that in the adoption of goggles 
to be worn by grinders, chippers and 
other employes of casting shops, it is 
not a problem of satisfying the plant 
owner, but rather one of satisfying 
the employe who must wear the gog- 
gles. 


Employes wearing eye protectors 
frequently have objected to their use, 
ewing to the discomfort of the saddle 
bridge resting on top of the nose. 
To overcome this difficulty, T. A. 
Willson & Co., Reading, Pa., have 
designed an eye protector, shown in 
the accompanying illustration, pro- 
vided with an adjustable brace bridge 
which removes all of the weight from 
the top of the nose and distributes it 


uniformly upon the sides of the 
nose and cheeks, thereby removing 
the objection to wearing protectors 


with the bridge resting directly on 
the nose. By this design of bridge, 
adjustment of protectors to every face 
is possible, so that the usual open 
space between the nose and lenses is 
closed, thereby shutting out chips 
trom this point of danger. A safety 
flange which forms a part of the rim, 
extends over the back of the glass, 


imparting added resistance to any 
blow on the lenses and holds the 
broken glass securely, thereby pre- 
venting the splinters from injuring 
the eyes. 

The wire side screens are made 
either detachable or are fastened so 


that they cannot be removed. The 
screens are long and narrow to in- 
sure perfect protection without irrita- 
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there if the bow 
The 


glass is claimed to be optically per- 
fect and is ground and polished on 


strain 
extends outside the wire screen. 


is a constant 


both sides. The cable bow temples 
rest easily about the ears and hold 
the glasses securely in place. By 
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mounted a 
wheel which engages with the carrier 


each shaft is sprocket 
ring supporting the basket or barrel. 
As the carrier ring is perforated to 
engage the teeth on the 
ing wheel, a positive drive is insured. 
The three 


small driv- 


rotating shafts are. con- 

















MECHANICAL PLATING 


means of the screw joint, broken 
lenses are easily replaced and this 
effects great economies in the use 


of protectors, enabling each plant to 
make its own repairs. The frame is 
made of rust-proof white metal and 
is readily sterilized. 


A Mechanical Plating Barrel 


A mechanical plating barrel which 
performs the operations of cleaning, 
rinsing and plating without handling 
the articles, built by the Bennett- 
O’Connell Co., Chicago, is shown in 

















IMPROVED EYE 


tion caused by the edges rubbing and 
cutting into the cheek and forehead. 
The screens extend outside of the 
cable bow temples, thus _ insuring 
cleanliness in the screw joint and 
eliminating the danger of the cable 


bows breaking at the joint where 


PROTECTORS FOR FOUNDRY 


EMPLOYES 


the accompanying illustration. It can 
be used for nickel, brass, copper, cold 
galvanizing or any other solutions 
that can be employed in a mechanical 
plater. This equipment consists of 
three wooden tanks provided with 
a rotating shaft and on the end of 


BARREL 


nected by sprocket wheels and chains 


driven by a motor or belt from the 
first tank. 
In operation, the articles to be plated 


first are placed in the rotating basket, 


which then is suspended on the ro- 
tating sprocket on the cold electric 
cleaning tank for a sufficient time to 
clean the work Depending on the 
condition of the work, this may re- 
quire from five to 15 minutes. The 
basket then is transferred from the 
cleaning tank to the rinsing tank, 


where it is permitted to rotate for a 
period of two to three minutes. From 
the rinsing tank, the basket again its 
transferred, this time to the plating 
tank, where it is permitted to rotate 
a sufficient length of time to obtain 
a plate to meet requirements. It is 
claimed that a plate can be obtained 


in 15 to 20 minutes that will withstand 


buffing without cutting through. Af- 
ter removing tlie articles they are 


dried in the usual manner. ¢ 

The amount of work which can he 
plated at time depends largely 
upon the shape or form of the 
cles. For instance, articles such as 
stampings of irregular shape may be 
charged the basket to three- 
fourths of its capacity, while of ar- 
ticles which pack closely such as 
screws and small machine parts, not 
more than 20 to 40 pounds should 
be placed into the basket at one time. 


one 


arti- 


into 


Perforations in the basket can be 
made any size from % to % inch, 
the latter having heen adopted as 
standard. 





Durable Plating Deposits 

(Continued from page 35) 
in the acid pickling solution longer 
than sufficient to scale 
soften the outer surface, is unfit to re- 
ceive an electro deposit of any kind, 
yet surfaces of a similar nature are 
thoughtlessly being coated with cop- 
per, brass and nickel every day. Such 
work should be refinished or the pick- 
ling operation proceeded with before 
the final polish is imparted to the arti- 
cle. An adherent, durable deposit 
produced with the electric current in 
known 


loosen or 


any solution upon such sur- 
faces is an impossibility. The effect 
will become time. The 
treatment is simply a waste of metal, 
time and labor and can 
customers for the firm. Serious trou- 
ble may also be the result of clean- 
solutions becoming 
either lead solder, 
or zinc, in which case iron or steel 
surfaces become coated with a thin 
film which, if not removed, will cause 


peeling. 


apparent in 


never make 


contaminated 
aluminum, tin 


ing 
by 


Imperfections in Deposits 


Imperfections in electro deposits 
are many as viewed from the plater’s 
standpoint, but the customer who 
buys and uses the article seldom com- 
plains about defects other than peel- 
ing or insufficient covering. He may 
notice the blemish, but being unfamil- 
iar with the cause or character of the 
defect, the customer does not regard 
them critically unless it is decidedly 
unsightly. A nickel bath containing 
too much free sulphuric acid or which 


is freely charged with boracic acid 
will produce deposits that will peel 
and crack if a strong current is em- 
ployed. If the deposits adhere until 


put to use, slight friction or the least 


bend or jam will suffice to raise the 
coating. Metals have a natural ten- 
dency to absorb hydrogen freely. It 


is liberated at the cathode during elec- 
tro-deposition and the deposits ob- 
tained rapidly in ordinary baths with 


high voltage absorb hydrogen more 
readily than when weaker currents 
are employed. The detrimental effect 


of this absorption is especially notice- 
able when the deposition is prolonged. 

The mechanical plating barrel has 
proven a blessing to many firms anda 
relief to many platers. A simple acid 
test will suffice to prove the worth- 
lessness of a 60-minute deposit on 
steel in these machines and the same 
test will no doubt enlighten the plater 
who has never applied such measures 
to ascertain the resisting qualities of 
his déposits. The actual difference in 
nickel coating obtained the 


in same 
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time in baths of various compositions 
is itself an interesting and instructive 
study. A three or four-hour deposit 
in a plating barrel will usually prove 
to be superior to the average two- 
hour deposit in a still solution after 
being buffed by an unskillful buffer. 
Buff does lessen the life of all coarse- 
grained deposits and if carelessly per- 
formed, it is detrimental to close, fine- 
grained castings, while soft, adherent 
deposits, though quite thin, may be 
burnished with steel balls and receive 
a finish superior in every way to the 


finish imparted by a buff wheel and 
Vienna lime. 
If desirous of producing durable 


deposits, the plater should first obtain 
a chemically-clean surface upon his 
work and in order to protect this sur- 
face and prevent destruction of electro- 
plated iron or steel goods by cor- 
rosion, a perfect coating is essential. 
The principal characteristics may be 
summarized as follows: Close-grained, 


malleable and tough, adherent and 
composed of metal unaffected by 
harmful additions to anode or solu- 


tion. A copper deposit beneath nickel 
is acknowledged a valuable aid in the 
production of corrosion-resisting coat- 
ings, while copper and zinc are pos- 
sibly more effective, yet there are 
comparatively few instances where it 
would be 


to 


a good commercial propo- 
attempt the production of 
The copper deposit 
should be given due consideration and 


sition 


such coatings. 


in no manner neglected simply be- 
cause it is to be covered by subse- 
quent coatings and unless it be of 


sufficient thickness to be of some pro- 
tective value, it should be dispensed 
with. A mere film of copper produced 
in a few seconds in a hot bath or a 
corresponding film produced in a cold 
bath is of little value aside 


cleansing 


from the 


treatment given the plated 
surface during the passage of the 
electric current. Such films soon are 


almost entirely absorbed by the iron 
or steel cells and the nickel or outer 
coating only remains to 


resist cor- 


rosion. 


Various Dips 


Muriatic or other acids used as dips 
prior to plating should be thoroughly 
neutralized or removed from the pores 
or surface of the work before the lat- 
enters the cyanide copper bath. 
A good cyanide dip, kept strong, is 
the most practical solution for this 
purpose and may be used after the 
coppering operation if work is well- 
rinsed. Pieces with indentations or 
cavities should receive especial care in 
order not to contaminate the 


ter 


solu- 


tions to be used following the use of 
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the dips. Muriatic acid dips of 5 to 
10 per cent acid are preferable in 
many instances. 

Stove work or iron castings should 
be given special attention during the 
before 


rinsing plating. The rinse 
water tanks should be as near as pos- 
sible to the hot plating solutions 


so that the work may be passed from 
the latter to the former without un- 
necessary exposure to the air. The 
durability of brass deposits varies 
as the composition of the bath and 
the application of the current is regu- 
lated. Bisulphite of soda judiciously 
used is a valuable addition to some 
brass solutions especially those worked 
with brass anodes, but if introduced 
carelessly and in quantities greater 
than the requirements of the bath, 
the effect is directly harmful. Some 
of the heaviest and best wear-resist- 
ing brass deposits have been obtained 
in brass baths entirely free from bi- 
sulphite of soda or carbonate of soda 
and the results were obtained equally 
as rapidly as those obtained in solu- 
tions containing these salts. The 
writer operates both brass and cop- 
per solutions without the slightest ad- 
dition of either salt and the deposits 
are subjected to severe use and abuse. 
It wears splendidly and blistering or 
peeling is a rarity. If such difficulties 
arise it is usually attributable to im- 
proper regulation of the current. 
Blistering and Peeling 

Some platers contend that a sur- 
plus of free cyanide causes blisters 
and peeling of copper deposits, but 
our experience has convinced us that 
a bath containing no free cyanide is 
productive of more blisters and non- 


adherent deposits than the 


reverse 
condition. We have seen brass de- 
posits which proved failures appar- 


ently from an excess of cyanide, but 
which were found to have been caused 
by too strong a current as the same 
bath without any alteration produced 


perfect results with proper current 
strength. 
The Modern Molder is the name 


of a new monthly publication issued 
by the Arcade Mfg. Co., Freeport, Iil. 
This house organ will be sent free 
to presidents, managers, superintend- 
ents, foremen and-other officials of 
foundries. It is printed in two colors 
and both the editorial and advertising 
matter is exceedingly weli arranged. 





A booklet containing 30 testimonial 
letters from users of sand-mixing ma- 
chines has been issued by the Sand 
Mixing Machine Co., 220 Broadway, 
New York City. In addition, the 
sand cutting machine is illustrated and 
briefly described. 
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Personal 

A. C. Millard has been appointed 
general foreman of the plant of the 
Capitol Foundry Co., Hartford, Conn., 
manufacturer of automobile cylinder 
castings. 

J. A. Merrill has been appointed 
superintendent of the foundries operat- 
ed by the William E. Hill Co., Kala- 
mazoo, Mich. succeeding George 
Kingsbury. 

James De Villa, formerly assistant 
foreman of the foundry operated by 
the Keyless Lock Co., Indianapolis, 
has accepted a position as superin- 
tendent of the Alto Horus, Fundicion, 
Havana, Cuba. 

Victor C. Lassen, formerly superin- 
tendent of the Vanadium Metals Co., 
Groton, Conn., has gone to St. Peters- 
burg, Russia, where he is employed 
in equipping and operating a brass 
foundry for the government. 

Nelson Flanagan, formerly superin- 
tendent of the brass foundry operated 
by the C. M. Grey Mfg. Co., East 
Orange, N. Y., now is affiliated with 
the Oxy-acetylene Welding Co., Wav- 
erly, N. J., in a similar capacity. 

John S. Crowley, associated for a 
number of years with the T. P. Kelly 
Co., New York City, now is affiliated 
with the E. J. Woodison Co., Detroit, 
in the capacity of salesman and wil! 
cover the territory including the states 
of Illinois, Wisconsin and Minnesota. 

Harold D. Tompkins, formerly as- 
sociated with the Niles-Bement-Pond 
Co., New York, has accepted the posi- 
tion of mechanical engineer with the 
Smooth-On Mfg. Co., Jersey City, N. 
J., in charge of its concrete water- 
proofing department. 

John Oliphant, who has been presi- 
dent of the Harris Air Pump Co., 
Indianapolis, Ind., has assumed charge 
of the pneumatic pumping department 
of the Sullivan Machinery Co., Chi- 
cago. Mr. Oliphant has had an ex- 
tended experience of more than 20 
years in handling problems of pneu- 
matic pumping and the transfer of 
liquids and other materials. 


Exhibition Co. Elects Officers 


At a recent meeting of the Foun- 
dry & Machine Exhibition Co., held 
at the Fort Pitt Hotel, Pittsburgh, 
officers were re-elected as follows: F. 
N. Perkins, Arcade Mfg. Co., Free- 
port, Ill, president; R. S. Buch, A. 
Buch’s Sons Co., Elizabethtown, Pa., 
vice president; J. S. McCormick, J. 
S. McCormick Co., Pittsburgh, treas- 
urer, and C. E. Hoyt, Lewis Institute, 


Chicago, secretary. The following 
directors were elected: R. S. Buch; 
F. N. Perkins; H. R. Atwater, Os- 


born Mfg. Co., Cleveland; J. S. Mce- 
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Cormick, E. H. Mumford, Mumford 


Molding Machine Co., New York 
City; A. M. Frauenheim, Herman 
Pneumatic Machine Co., Zelienople, 


Pa.; H. A. Pridmore, Henry E. Prid- 
more, Chicago; E. H. Morgan, Ar- 
cade Mfg. Co., Freeport, Ill., and C. 
E. Hoyt. A managing committee, 
consisting of the president, secretary, 
treasurer, R. S. Buch and George R. 
Rayner, of the Carborundum Co., Ni- 
agara Falls, N. Y., was appointed to 
take charge of the detailed manage- 
ment of the Exhibition 
business. 


company’s 


Calculating Mixtures for Malleable 


Iron 
In the November, 1913, issue of THE 
Founpry, page 498, was published an 
article by Harrold Hemenway entitled 
“Calculating Mixtures for Malleable 
Iron.” Unfortunately, an error was 
made in the publication of Table VI, 


39 


ed. The amount given at the bottom 
of the table, namely 39,500, shows the 
daily melt and aids in making the week- 
ly record. 


Chicago Foundrymen’s Club 


At the annual meeting of the Chicago 
Foundrymen’s Club, held recently at the 
Hotel Sherman, L. C. Young, of the 
McDowell Foundry Co., was elected 
president, succeeding James Wood; H. 
S. Vrooman was chosen vice president, 
and C, E. Hoyt was re-elected secretary- 
treasurer. Four new directors were 
elected, including James Wood, of the 
Sheffield Foundry Co., O. J. Abell, of 
the Iron Age, George Carlin, of the Ele- 
vator Supply Co., and Wm. .Dank, of 
H. W. Caldwell & Son Co. The new 
directors succeed A. N. Thompson, E. 
W. Smith, E. J. Welch and Wm. Pe- 
derson. The full board of directors is, 
therefore, now as follows: E. F. Ax- 














- pounds 


which is herewith reproduced in cor- ner, J. G. Garrard, C. B. Carter, H. 
Record of Three Heats From Furnace No. 2. 
Tuurspay, Juty 21, 1910. 
Heat No. 17. Heat No. 18. Heat No. 19. 
Brand of Silicon, Silicon, 0.986 Silicon, 0.955 Silicon, 0.947 
pig iron per cent. per cent per cent. per cent 
Ircquois No. 1.... 1.41 39 30 33 1.40 
Charcoal No. 2.... 1.26 24 18 20 1.20 
Bay View No. 3... 0.87 12 12 12 1.00 
oeeue NO. Sescic 0.60 47 per cent 65 50percent 60 52 percent 70 0.60 
Charging time...... 3:00 140 7:50 120 1:00 135 
Tapping time...... 7:00 3.20 11:20 3.35 4:00 3.40 
As 400 pounds 
Steel 390 pounds 39,500 
rected form. The three heats, namely Cole Estep, James Wood, O. J. Abell, 


Nos. 17, 18 and 19, respectively, were 
cun on the day and date indicated, the 
first heat having had an average of 3.20; 
the second, 3.35, and the third, 3.40. The 
numbers listed at the rignt 
show exactly the amount of silicon they 


extreme 


should have to be in exact proportion. 
Thus, by knowing what average the last 
heat was figured at and its grade, it is 
possible to know what average is to be 
used on the next day’s run. Having de- 
termined this, it is comparatively easy 
to ascertain the base number from the 
card and to calculate the mixture. If 
any new irons are to be used, by refer- 
ring to the figures on the extreme right, 
which will show that the irons used 
were not in exact proportion, one can 
judge by the silicon in the new ironto 
be used whether it is necessary to vary 
the average to make up for the difference 
in silicon between the two irons. The 
term, As 400, means annealed scrap, 400 
and Steel 300, means steel 
scrap, 300 pounds. It will be noted that 
three heats were run, but owing to the 
hot weather and light work, these were 
not very large. The time of charging 
and tapping each heat is_ clearly indicat- 


George Carlin and’ Wm. Dank. 


Orders for Sand Cutting Machines 


The American Radiator Co. has 
placed an order for 10 sand cutting 
machines for its various plants, with 
the Sand Mixing Machine Co., 220 
Broadway, New York City. The fact 
that this company has placed so im- 
portant an order at this time, when 
the general view of trade conditions 
is not so favorable, is regarded as 
indicating that it anticipates good bus- 
iness for the coming year. The Am- 
erican Radiator Co. already is using 
over 20 sand cutting machines of this 
type in its shops. The Sand Mixing 
Machine Co. also has received an ad- 
ditional order for one of its machines 
from the International Harvester Co. 


The Jones Sand Co., Wyandotte build- 
ing, Columbus, O., has installed equip- 
ment near New Lexington, O., for dig- 
ging and milling approximately 500 tons 
of molding sand daily. The company 
has been operating for a short time, 
but its business has shown a satisfactory 
growth. 

















The 
Va., 
to $915,000. 

The Southern 
rated for $4,500 at San 
P. 


Lynchburg 
has 


Foundry 
its capital 


Co., Lynchburg, 
increased from $815,004 


Plating Co. has been incorpo 

by A 
Alexander. 
machine shops and foundries of the 
Colfax Mfg. Co. and Carley Bros., Colfax, 
Wash., will be consolidated and enlarged. 

The Coast Mfg. Foundry Co. 
corporated at Seattle, Wash., 
Gustof Johnson, Thomas A. Harper, 
Hubbard and Perry E. Greek. 

The Queen City Foundry Co. has been in- 
corporated at Buffalo for $20,000 by J. Al- 
fred Gauthier, Charles H. Kress and T. Hack- 
ett, Tonawanda. 

The Charlotte & 
lotte, N. C., has been incorporated 
000 by W. C. Murphy, W. A. 
P. E. Thomason. 

The Green Bay Foundry & Machine Works, 
Green Bay, Wis., has been incorporated for 
$30,000 by J. J. Arvey, H. L. Indra and L. E. 
P. Miller to conduct 
machinery business. 

The Central 
rated 


Antonio, Tex., 
Barrett, E. W. Carr and J. A. 
The 


has been in 
for $50,000 by 
Drexel T. 


Co., Char- 
for $100,- 
Anthony 


Plating Brass 


and 


a general foundry and 
Foundry Co. has been incorpo- 
Marshalltown, Ia., by R. H. Me- 
Dowell, president and general manager; E. H. 
Keller, secretary and and Thomas 
Kopp, Salem, O. 

Wheeling, W. Va., capital has taken over 
the business of the Star foundry and has re- 
incorporated the enterprise under the name 
of the Valley Star Stove Co. H. B. Rep 
petto is president and general manager 
A. W. Young, secretary. 


The Wing-Meyers Foundry Co., Columbus, 
O., which started several years ago as a 
partnership, has been reorganized with a cap 
ital of $20,000. Clarence Wing 
and general manager; C. Myers, 
dent, and J. E. Snyder, 
treasurer. 

The Frank L. Michaels Co., Cincinnati, 
move its to Covington, Ky., 
at Scott and Third 
Some new equipment will be required. 

The Pitz & Weber Iron Foundry, has 
been incorporated for $100,000 by John F. 
Pitz, Morris Blau and Joseph H. Weber, 87 
Frankfort street, New York City. The com- 
pany had previously operated as a_partner- 
ship under the name of Pitz & Weber. 


at 


treasurer, 


and 


is president 
vice presi- 


secretary and 


will 
brass foundry 


having secured a_ site 


streets. 


Inc., 


New Construction 


The American Range & Foundry Co., Cleve- 


land, will erect an addition to its foundry. 


The Herr Mfg. Co., Buffalo, N. Y., recently 


organized, will erect a pattern shop. Harvey 
S. Herr is president. 

L. VL. Graves, Streator, Ill., manufacturer 
of gray iron castings, will erect a foundry, 
50 x 100 feet. 

The Pacific Iron & Steel Co., Tacoma, 
Wash., has leased a site from the city and 
will erect a foundry. 

The Christman-Goodman Co. has purchased 
a site at Morgantown, W. Va., and plans to 


erect a foundry. 








The Northern Foundry Co., Sault Ste. 
Marie, Mich., will erect a _ brick and 
shop to cost $12,000. It will 
built over and around the present structure. 

The Mfg. Co., i 
awarded contract for steel for 
the 


steel 


machine be 


Foote Nunda, has 
the 
shop to 


Buffalo. 

& Foundry Co., Fort 
incorporated for $15,- 
in that city. 
Horrell is interested in the company. 
Radiator Co., Trenton, N. J., 
110 x 165 feet, to be 
this addition 
extension of the 


the its 


machine 


Ce. 


Iron 


foundry and George 


Kellogg Structural 

The 
Worth, 
000, plans 
W. H. 

The 
is building an addition, 
used 


Enterprise 
Texas, recently 
to build a foundry 
National 


as a_ warehouse. Later, 
the 


machine shop. 


will be arranged for 
foundry and 
be started 
foundry cf the Pattin’ Bros. Co., 
O. The foundry will be 52 x 150 
feet, machine shop 72 x 210 feet, and the pat- 


tern and storage building, 40 x 150 feet. 


Construction work will 
on the 


Marietta, 


shortly 


The Nelson Mfg. & Supply Co., Hutchinson, 
Kas., is erecting a brass foundry. 
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Among the Brass Founders 


The capital stock of the Wolverine Brass 
Works, Grand Rapids, Mich., has been in- 
creased from $500,000 to $700,000. 

The Niagara Brass Co., Buffalo, 
incorporated with $30,000 capital 
Spangelthal and J. H. Baer. 

The Kinkopf Bronze & Aluminum Foundry 
Co., Cleveland, has been incorporated with 
$15,000 capital by Joseph Kinkopf and John 
and Helen Schober. 

A brick addition has been erected to the 
plant of the Allyne Brass Foundry, Detroit. 
This company operates a brass foundry, 
chine shop and plating department. 

The Eureka Brass Co., St. Louis, has bought 
a site in North St. Louis upon which it plans 
to build a foundry for the manufacture of 
brass, bronze and aluminum castings. 

The F., S. & D. Mfg. Co., Syracuse, N. Y., 
has been incorporated with $10,000 capital 
to engage in the manufacture of aluminum and 


has been 
by Adolph 


ma- 








The new _ brass castings. The incorporators are James 
shop will relieve the iron foundry, which W. Farrar, George N. Deas and Allen H. 
needs added space. Smith. 
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BLOWERS.—The 
high 


Boston 
service 


type blower for 
manufactured by the 
Connersville Blower Co., Connersville, Ind., is 
described and illustrated in a recent bulletin. 
DRILLS.—A new of drill, 
which rods roller 
bearings 


pressure 


type pneumatic 
connecting run 
assembled around the crank pins, 
being manufactured by the Ingersoll-Rand Co., 
New York, and 
letin. 
STORAGE BATTERY LOCOMOTIVES.— 
The General Electric Co., Schenectady, N. Y., 
in a recent bulletin describing its storage bat- 


in the on 


is 
described 


is in a recent bul- 


tery locomotives, outlines the general condi- 
tions under which the use of such locomotives 
is desirable and describes and illustrates a 


number that have been placed in service. 

FOUNDRY LIGHTING.—A recent bulletin 
of the Electric Co., Schenectady, N. 
Y., treats of electricity in iron foundries and 
contains a of photographs of that 
apparatus service in 
plants. Foundry lighting 


General 


number 
electrical 
casting 
in one chapter. 

AIR COMPRESSORS.—An eight-page bulle- 
tin, issued by the Gardner Governor Co., 
Quincy, IIl., is devoted to this company’s line 
of horizontal duplex air compressors. This 
machine consists practically of single 
of the self-oiling type placed side 
side on a common base, coupled to one 
with flywheel for both 
The compressor is well adapted for 
industrial plants generally where com- 
air is employed and is built belt- 
driven and in steam-actuated types. 

BRONZE AND INGOT METALS.—Two 
booklets have been issued by the Ajax Metal 


company’s 
different 


in 
is 
discussed 


two 
cylinders 
by 
crankshaft one ma- 
chines. 
use in 


pressed in 





Co., Philadelphia, devoted to plastic bronze 
and ingot metals. It is claimed that the rate 
of wear of plastic bronze is very low. The 
report of a series of tests of various bearing 
mixtures is included, which shows the supe- 
riority of plastic bronze. The other booklet 
points out the advantages to be derived from 


the use of ingot metals in brass foundries 
and the various ingot metal mixtures are 
briefly outlined. 

AIR COMPRESSORS.—In a bulletin re- 


cently issued by the Sullivan Machinery Co., 
Chicago, its angle compound, belt-driven air 
compressor, adapted to foundry and other in- 
dustrial service, is illustrated and described. 
Other bulletins issued by this company are de- 
voted 


to small air compressors for varying 
service. A small booklet published by this 
company contains numerous illustrations of 


the line of compressors built, with considerable 
data regarding sizes, dimensions and the appli- 
cation of these machines. 

AIR COMPRESSORS.—Two bulletins, 
scribing power-driven, 
and_ steam-driven, 


de- 
two-stage, straight-line 
two-stage, air compressors, 
respectively, have been issued by the Ingersoll- 
Rand Co., New York City. The power-driven, 
two-stage machine, it is claimed, meets the 
demand for high pressure air capacities great- 
er than those afforded by the single-stage size 
and also bridges the gap between them and 
the larger and more expensive duplex types. 
The steam-driven, two-stage machine 
supplies the demand for 


likewise 
high pressure air 


capacity greater than those afforded by the 
single-stage size. The bulletins are well il- 
lustrated and contain details of the design 


and construction of these machines. 














